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I N T R O D U C T I O N 
Defence and preservation of the environment is one 
of the most pressing problems of our time. Tension and 
crisis situations have arisen more than once in mankind's 
relationship with nature during its historical evalution, 
but in recent decades there have been qualitative shifts 
in the character of these relationships. Today we have 
reached critical points in several areas of man's impact 
on nature - the ecological situation as it exists in our 
day is unique as regards both its significance for humanity 
as a whole and the character of tasks it is raising before 
the society. The progressive development and the very 
existence of modern civilisation depends upon a cons -
tructive solution of the problem of man's relation with 
his habitat. 
Today's ecological problems are rooted in the deter-
rloration of natural environment through industrialisation 
and urbanisation of man's mode of life, exhaustion of 
traditional energy and raw material sources, constant 
growth of demographic pressure on nature, disturbance of 
natural ecological equalIbria, the economic elimination 
of individual species of |>lants and animals, the negative 
consequences of pollution of nature by the waste of economic 
activity etc. 
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Steady scientific and technical progress has secured 
an unprecedented growth of man's power in relation to nature. 
We have develped a scientific and technical civilisation 
that is encroaching heavily on nature^ But we must not in-
terfere with nature without restriction, without allowing 
for the possible negative consequences of our activity. 
The more we become independent of nature the more we should 
understand that we cannot adopt an antagonistic approach 
towards nature. 
The alarming and dangerous signs of ecological crisis 
and degradation of our planets' bosphere through the impact 
of mounting activites of man is forcing the worlds scientific 
community to seek a way out of the situation unwillingly 
created and to revise the very concept of rationality in 
our effects of nature. 
Some ecologists take an alarmist view and think 
there are no solutions of ecological problems. Some suggest 
partial solution, quite reasonable ones but only temporary, 
e.g. establishing norms of pollution, others still advocating 
out and out immaginatlve call for a return to nature. A 
key to a cardianl solution lies in an understanding of 
the nature of the ecological balance in terms of macro 
and micro ecosystems and a planned management of environ-
mental resources in a truly rational and scientific basis. 
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The scientific conununity has now started to res -
pond in a positive manner to the ecological challenge. 
The Intaimational Council of Scientific Unions has now 
come out with an action plan for its International Geos-
phere - Biosphere programme. 
The present study 'Development, Ecology and Environ-
mental Management in Doon Valley* aims at identifying the 
effect of anthropogenic interference on forestry, agricul-
ture and landuse practises, mining, industrialisation 
and urbanisation and also to find out how for they are 
effective in bringing about ecological imablances. Suitable 
ecological basis of environment management has also been 
incorporated in the study. 
The present M.Phil, dissertation is divided into 
five chapters. The first chapter deals with ecological 
prespective on Man - environment relationship and also 
presents a brief picture of various environmental problems 
and their effects. The second chapter deals with environ -
mental pollution. The third chapter has been devoted to 
finding out the pressure on ecological resources of urba-
nisation, mining, agriculture, forestry and recreation 
and leisure. The fourth chapter deals with the ecological 
basis of environment management while the last chapter 
presents a brief picture of the study area. 
CHAPtfiR ONS 
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ECOLOGICAL PRESPECTIVE ON MAN - ENVIRONMENT RELATIONSHIP 
Geography And The Ecological Perspective 
Geography/ as a discipline.has a very close affinity 
with ecology in terms of the conceptualisation of the man -
environment interface and the methodological tools needed -
for its understanding. Both geography and ecology share a 
common interest in the 'distribution, organisation and mor-
phology of phenomena on the surface of the earth and it is 
therefore not surprising that a broad similiarity exists 
between the two in terms of concepts, methods and techni -
gues. 
William Morris Davis (1906) observed that geography 
is primarily devoted to analysing the relationship between 
inorganic control and organic response, and in many ways 
the geographer has traditionally been closely concerned 
with the subject matter of ecology. 
An ecological perspective on geography has been de-
manded by Hewitt and Hare who concluded that the main needs 
of environmental geography today are a deeper fusion of 
ideas and results from the life sciences (Hewitt and Hare 
1973) and Eyre has even suggested that 'a more ecological 
approach enhances the prestige of geographers within the 
academic world (Eyre 1964 a ) ' . 
Eyre (1964 b) demonstrated that by adopting an eco-
logical viewpoint geographers can stand to rid themselves 
of 'naive deterniaism • and misrepresentation in both hu -
man and physical geography. Alternatively, Stoddart (1965) 
concluded that the main contribution of ecology to geogra-
phy Is in providing a methodology in the form of ecosystem 
concept. 
The ".iholistic 'conceptualisation' of man environment 
relationship, which in modem parlance would be termed the 
ecological perspective is not new in geography. The classic 
position was stated by Hettner (1905,p.554)! ''both nature 
and man are intrinsic to the particular character of areas 
and indeed in such an intricate union that they cannot be 
separated from each other. Fosberg (1976) has pointed out 
that ecology is generally concerned with the study of local 
ecosystems whereas regional, continental or global ecosys-
tems are better treated as part of geography. 
Hettner's formulation of the man - environment inte-
raction has crustallised into a distinctly ecological view-
point in geography with a deep committment to problems of 
resource evaluation and management. The ecological point of 
view in geography seeks to evaluate the complex inter -re -
lationship in the man - environment-society format. The eco-
logical perspective in geography was further strengthened by 
the releTMfence movement in geography in 1970. 
Among the different sub-disciplines*of geography,the 
ecological perspective has always been the focal theme of 
biogeography which conceptually and methodologically acts 
as a bridging discipline between human geography and phy-
sical geography. 
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Geography conceptually and methodologically Is better 
equipped than ecology to study ecosystems dominated not by 
man the organisms but man the culture tearer. Thus through 
its concerni with the ecological characteristics of the en -
vironraent and its general concern with man/environment re-
lationship, geography appears to be centrally placed to con-
tribute effectively to the solution of many environmental 
problems• 
II, Symbiosis Between Man And Environment. 
The man - environment interface has oflate* acquired 
the proportions of a major crisis, which if not resolved in 
time may lead to a serious erosion of the viability of the 
biosphere as a vital life support system for the entire or-
ganic kingdom, including man. In the past, too, in the cou-
rse of man's cultural evolution crisis situation arose in 
man - environment relationship such as when at the end of 
the Wurmian glaciation the paleolithic mode of life become 
totally incompatible with the radically changed environmen-
tal situation. But in the past man always responded positive-
ly by developing new productiive and resource exploitation 
technologies in conformituacg with the environmetal jmpera -
tives. But at no stage in the past did man interfere in na-
ture beyond the tolerance limit of the natural ecological 
balance. At present the man - environment interface, how -
ever is experiencing a qualitative shift in these relation. 
Man's exploitative use of the environment, with ever Increa-
•lo-
sing technological innovations has almost reached critical 
limits and the ecological balance, which is the essence of 
nature's organisation, is seriously endangered. 
There is now a growing awareness the world over that 
ecospheric degradation through the impact of man's mounting 
over - exploitation thgeugh the impaefc a£ man's mounting over 
explgiiatiiyfi of resources has assximed serious proportion and 
urgent remedial measures are called for. Indeed the future 
of human civilisation, in the context of continously acce -
lerating scientific and technological progress with a dis -
regard to the negative and deleterious consequences of such 
a progress, is at stake. We must realise that nature can 
no more be regarded as an inexhaustible storehouse of reso-
urces without taking into account how the biosphere is being 
wrecked in course of such enchroachment. The more science 
and technology makes us independent of nature the more shou-
ld we realise that we should not and must not oppose nature 
by too much interference in 'its' scheme of things. Today's 
technological civilisation, with its emphasis on growth and 
a patently commodity attitude towards biospheric resources, 
is demanding precisely thus by poaching anarchically on bio-
sphere, by converting productive lands into deserts, by des-
troying forest and soil stucture, by polluting air and water 
in pursuit of the social production ends and a higher stan -
dard of living and in the process menacing every living on 
the earth. While uptill the first half of the 20th century 
meeting the social production did not require taking into 
account the till then remote environmental consequences of 
41-
th. (a«v«lopment proc«»», it has now become a matter of vi-
tal importance. Previously it was primarily a lacX of un -
derstafncling of how the biospherlc life support system ope-
rates that made man overlook the fact that their are limits 
to our interference in nature and that productive system 
can function only in harmony with nature and not indepen ~ 
dent of it. 
If the present dangerous trends in man - environment 
relationship is to be arrested and corrective therapy inl -
tiated to restore, to the extent possible, the natural eco-
logical balance, a proper understanding of the way ecosys -
tern functions and man's role therein is essential, Geogra -
phy, as a dicipine is ideally suited for thij task, for sin 
ce the time of Ritter and Humboldt yeography has firmly be-
lieved in the s>Tnbl'7tlc relationship between man and envi-
ronment, emphasising the basic harmony, cohere^nce and mu-
tual interdependence between the biotic and abiotic compo-
nents of the biospherlc system* 
Ecological thinking in geography can be traced back,, 
besides Humboldt to Darwin who in the Origin of Species has 
been impressed by tlje beautiful and exquisite adaptation 
and interrelationships of orgnic forms in nature when he 
says ''how infinitely complex and close fitting are the na-
tural relations of all organic beings to each other and the 
,1 
physical conditions of life'*. This was the theme of eco -
logy. 
Darwin formulated the basic ideas which were later 
1. Darwin,C, Origiq^n of Species, 1951,p.89. 
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brought together to constitute the theoretical structures 
2 
of the new science ecology by Haeckal . 
The concept of the 'web of life' as presented by 
Darwin has been elaborated by succeeding scholars and has 
become the key idea in ecological research of considerable 
importance. Also significant in this respect is Darwins 
extension of the -term 'environment* to include all factors 
external to the organisms and exerting an influence on its 
behaviour. Thus there is an inorganic environment and the 
organism's place in one is affected by and in turn affects 
its place in other. Scientific ecology is, then, indebted 
to Darwin for the main outline of its theory t 
(i) The 'web of life' in which organisms are adjusted 
or are seeking adjustment to one another. 
(ii) The adjustment process is a struggle for existence 
(ill) The environment comprising a highly complex set of 
3 
conditions of adjustment . 
General ecology as It developed later emphasised 
holisim, by making oxhauotive enquirios into the vnot and 
intricate pattern that is nature, the study of the relation 
of each thing to everything else. Holism views life in all 
its manifestations as a single system in the process of 
interaction with the inorganic environment. Accordingly 
Taylor and Bews defined ecology as 'the study of all relations 
2. Haeckal, E, 'History of creation*. Encyclopaedia 
Britonica. 1966, Vol.7. 
3. Hawley, A.H., Human Ecoloav^ 1950, p.6, 
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4 
of all organisms to all their environment' . Hawley puts 
It nicely when he says that •Holism views life in all its 
manifestation as a single system in the process of inte-^  
raction with the inorganic environment. All nature in 
effect is merged in an ever renwing chemical synthesis . 
The organic analogy and the functional interrelated-
ness of organic and inorganic phenomena was later developed 
by Tansley in 1935 into the concept of the ecosystem. An 
ecosystem has been defined as an interacting/ interdepen-
dent biotic and abiotic components and their subsystems. 
All ecosystems are therefore made up of two basic types 
of components : abiotic (these include air, water, mineral 
and together these determine the nature of the physical 
environment) and biotic (these include plants, animals 
and decaying organic matter, DOM) • 
A parallel development has been that of the Russian 
school of ecoiogists, using the term geocenosis for the 
physical and biocensis for the blome, the two uniting to 
7 
form geobiocenosis • 
The ecosystem concept, as propounded by Tansley and 
later developed by Evans, Whittaker, Odum, Maclutosh and 
other has four basic concepts which are ideally suited as 
a tool of geographical analysis . 
4, Taylor, W.P. and J.W., 'What is Ecology' 
5, Op cit : Ecology,XVII, 1936, p.335 
6, Joy Tivy and Greg O'Hare, Man's Impact on the Eco-
system, 1981, p.13. 
7, Stoddart, R.D., 'Organism and Ecosystem as Geogra-
phical, in Intetjrated Models in Geography, (ED) 
Chorley R. 
8, stoddart, R.D, ibid. 
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(a) It is a monistic concept as it combines in a 
single conceptual framework the biotic r.nd abiotic com -
ponent elements, (including man) of the environment as 
mutually interacting parts of an integral whole. The con-
cept emphasizes unity .in.: diversity, an., idea which un -
derlies the regional approach in geography, as developed 
by the Fremch School. An added attraction for geographers 
is that it does away with the sterile and conceptually un-
t.eneible and unproductive dichotomies in geography, 
(b) The ecosystems are structured in a logical, ra-
tional manner and the various structured levels organised 
hcerarchically are linked to one another functionally to 
produce a dynamic relationship. Thus within this frame -
work can be studied all units from the organism to the bio-
sphere. The ecosystems, can, therefore, be concieved at 
different levels of complexity. 
(c) The ecosystems are, unless destablized, in a state 
b-roce.S3 o/ 
of dynamic equilibrium through a continuous^input and out-
put of energy and matter. Thus a steady state ecosystem 
possesse^inherent regulatory mechanism which maintains the 
ecological balance. 
(d) The ecosystem possesses the attributes of a gene-
ral, open system thermodynamics and therefore can be used for 
gaining an. insight into complex problems. 
9. Willard, Beatrice E. et.el. (1980) 
••Ethics of Biospherical suvival•• in Growth without toth r a n x i  
Ecodisaster, (Edit) NuK-oLo-s Poaun 
lllchulaa Paul in. 
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In the light of the above certain broad ecological 
principles emerge. First and foremost is the principle of 
holocoenosis, with everything affecting everything else 
either directly or indirectly. Nothing operates in isola-
tion but in more or less concert. 
The second great principles of ecology is that the 
earth is covered with a vast variety of ecosystems, large 
and small, which interact with one another^ Within these 
systems each type of organisms has a role to play a niche 
to occupy.Despite our lack of adequate appreciation of 
thext role these niches nevertheless are significant in 
the total fundtion^of their system^ • 
The third great principle of ecology is that chemi-
cal substances in an ecosystem cycle through and among com-
ponents of those systems at varAying rate. For this reason 
they are available for reuse again after a time period 
which depends uppn their path of cycling and means of dis-
posal. Conversely energy flouus in a one way down hill path, 
III. Nature Of Environmental Problems. 
One of the great-test contributions of Darwin was the 
discovery of man's place in nature. Man, like all other cre-
tures^ has a symbiotic relationship with all other species 
of living things and is inextricably involved in the web of 
life. Nevertheless, man dtffers from all other creatures in 
being ecologically dominant. Neither is his role with re -
ference to the rest of the nature prescribed within narrow 
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limits. The human species occupies no definite niche in 
natures ecological hierarchy. It has also become axioma-
tic that it is man's cultural herctage, more then anyth-
X ing else, that differentiates man from other organic forms. 
The position of man as a culture bearer vis-a-visnature 
is a factor of utmost importance in man-environment in -
terface because man makes responses to the environmental 
impulses not through corporeal adjustment, as is the case 
with other creatures, but through extra-corporealequip -
ments, Man's capacity to play a dominating role vis-avis 
nature, therefore, varies in inverse proportion to his 
cultural capital. 
Through for a greater part of his existence^ man, 
his 
because of^incipient and embroynic culture, was not better 
than other animals, )fi«K with the acquisition of new tech-
niques and new uses for old ones, man's position in nature 
has been radically altered. Thus by the end of Iron age 
man had emerged as an ecologically dominant species. The 
supreme expression of this t-re—,nd is in the moelern civi-
lisation wherein man has largely become independent of 
nature. 
Because of cultural and technological dominance 
modem man has onerged as the most powerful agent of eco-
system destabilisation, Man's action of late has started 
-t)Kou9K 
altering,^JM seldcxndeliberately and maliciously, the vo-
lume, ccHnposition and structure of biome and consequently 
the habAtai as well. 
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mn. 
*g impact on the ecosystem can be listed as under: 
Ona of the most drastic impact of anthropogenic 
factors has been the large scale deforestation that has 
taken place since the start of neolithic period. It has 
been esticated that 30-40% of the original forest cover 
has been lost in this way. Since forest play a crucial 
role in energy transfer in ecosystems, it would seem re-
asonable to assume that widespread deforestation will have 
reduced energy flow into the biosphere. For instance it 
has been estimated that the net primary productivety 
(N P P ) of all forest land has been reduced to one-third 
of that previously forested ,* However the most serious 
consequence of extensiive deforestation is change in 
microclimatic conditions through alteration in such factors 
as wind speed, light conditions, air and soil temperature 
and relative humidity etc. The hydrological cycle also 
undergoes changes depending upon the magnitude of defores-
tation, the nature of the remaining vegetation, the pre-
vailing miro-climate conditions, the soil texture etc. In 
some cases deforestation can also lead to soil saturation 
and peat formation with concomitant oxygen deficiency which 
hinders organic decomposition. When forests are cut, par-
ticularly in tropical and semi-tropical lands, accelerated 
soil erosion occurs, accompanied by increased seasonal flooding, 
low flow and siltation. 
In short, there are two global scale ecological impacts 
to be anticipated from de:^orestation. First a potential impact 
10. Eyre, S.R. (1978) The Real Wealth of Nations 
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on world's climate,.Second, a significant reduction in 
the number of plant and animal species on the planet. 
Climatic modification may take place by increasing 
the amount of carbon dioxide in the atmosphere. Until re-
sently it was assumed that nearly all the increase was 
due to burning of fossil fuel and Ishat the earth's plants 
were absorbing some of the excesses. However, recent cal-
culations that take deforestation into account, indicate 
that carbon stored in biomass has been decreasing rather 
then increassing. One rough estimate indicates that as 
much as half the carbon in the earth's biomass may be 
stored in forests and the current rate of forest clearing 
may be releasing amount of carbon dioxide approximately 
11 
equivalent to the amount coming from fossil fuel consumption. 
The second global implication of deforestation is 
related to a significant depletion of biotic deversity, 
a factor which can be used as a rough index of the ecolo-
gical health of the planet. Until recently the number of 
species extinguished as a result of htiiman activities was 
small but the extinction rate is likely to accelerate con-
siderably. Extinction is an irreversible process through 
which the potential contribution of biological resources 
are lost forever. Probably the largest contribution to species 
extinction will come as a result of forest distuptions and 
deforestation. 
11. Woodwell, G.M., et al, a 'The Biotia and the world 
Carbon Budget', Science^ Vol.13, pp.141-146. 
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Man's impact ow ecosystem components is greatest 
In agroecosystems. Increased agricultural pressure on the 
ecosystem will affect the enviornment adversely through 
soil degradation, through the use of pesticides and fer -
tilisers and through the consequences of monoculture of 
crop varieties. 
soil loss occurs through t 
(1) Desertification, 
(2) Waterlogging,salinisation and alkalinization^ 
(3) Soil degradation that follows the cultLva -
tion on steep slopes. 
(4) General erosin and humus loss which occur as 
a result of routine agricultural practises. 
The environmental problems anticipated from incre-
ased pesticide use are suggested by problems that have 
cuLready occured and can be expected to continue. They in-
clude! biological amplification and concentration of per-
sistent pesticides in tissues of higher order animals, in-
cluding man, development of Increased resistance to pes -
tlcide by numerous pests, destjruction of natural pest con-
trol and emergence of new pests not previously known etc. 
^ e impact of fertiliser use Is more serious for 
a«quatlc systems than for terrestial systemsand include 
eutrophicationand nitrate contamination of drinking water. 
Mir/ning is yet another human activity which also adversely 
I, 
affects the ecosystem. Direct impact of milling on land -
scape, are surface disturbances, deposition of overbuirden 
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and generation and distribution of pollutants. It is estimated 
that roughly 150 miilon acres (1976) and growing to 300 millon 
acres per year by 2000 will be thus destroyed. In addition to 
the land disturbed by hole in the ground other lands are also 
affected by minning wastes» dust, toxic waste etc. which by 
spreading over surrounding areas reduce their life support 
capability. Abondoned mines usually remain useless and are 
highly hazardous besides being a source of water pollution, 
air pollution and soil erosion. 
Air pollution generated by mining and processing acti-
viti es produce serious environmental and health problems 
Surface and underground water is also frequently polluted by 
effluents of mining and milling operations and by stream and 
rainfall action on> mineral waste. 
The direct effect of most mining operations are loca -
Used and relatively small as compared to indirect effect of 
mining which can be quite large such as toom iowns, new trans-
portation systems and other infrastructu-ires associated with 
mining operations. 
IV, Causes of Environmental Problems, 
The contemporary ecological problems, which are assu -
roing crisis proportions, are entirely the result of anthro -
pogenic factors. The causes are numerous but can bro(31y be ca-
tegorised as under: 
(i) An exponential growth of population. 
(li) Accelerated gix>wth of production potential and a 
12» ! Park C C , (1978) Ecology and Environmental Management 
p. 26. 
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coiranodity attitude towards resour*ces, 
(ill) Accelerated pace of scientific and technelogi-
.cal development. 
The exponential growth of population during the last 
few decades and the expected continuing growth rate, has many 
environmental implications both direct and indirect. 
The ecological impact of population growth depends upon 
the pattern of population distribution and the level of indus-
trial development. In terras of population distribution, thS 
most disturbing fact is a global trend towards rapid urbanisa-
tion. In 1950 about 20% of the world's population lived in ci-
ties. This staH>e is likely to approach 50% by 2000. This would 
amount to roughly 3 billion urban dwellers. Such a population 
distribution is bound to have serious environmental implications 
by creating unprecendent«?d pressure on sanitation and public 
services^waste disposal, safe drinking water, sewage disposal, 
health care and other infrastructural facilities. 
Rapid growth also has an. adverse impac't on resource uti-
lisation pattern,specially agriculture: extension of cropping 
into ecologically marginal rainfed areas that are best left to 
grazing, also random deforestation, ^ e now'famous green revo-
lution' 'technology which is supposed to symbolise a major break 
through in agricultural production, may have secondary effect 
on the environment to an extent not yet fully understood. 
We can, therefore, say that most socio-economic systems 
of the world are faced with serious consequences, both for hu -
mans and their life suppdrt system, as a result of rapid popu -
latlon related pressure* population related pressure is also 
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llkely to increase in other ecosystems as well. 
Expanding technology, specially in the field of extrac-
tion and processing for human use of the organic and inorganic 
resources of the earth and the product of agrcculture, is yet 
and major cause of Environmental problems. Over the years there 
has been an increasing trend of utilisation on large scale of 
minerals and agrtcultureal resources using sophisticated tech -
nology* The resulting increase in irteed for labour and concentra-
tion of people in urban centres, depletion of easily available 
resources, the depopulation of rural areas and mechanisation of 
agriculture and increasing pollutibn are more than the environ-
ment can absorb without serious degradation. The by-products of 
•• dirty technology such as emissions , degraded air, water, 
land, biota and diseases etc, may be more significant than the 
useful products. The cost outweigh benefits,•• 
CHAPTfiR ruyo 
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ECOLOGICAL PERSPECTIVE ON POLLUTION 
Man is a peculiar organism. In the complex 'web 
of life* of all the organisms man alone does not occupy 
any specific niche. Being ecologically dominant and bea-
rer of culture, man lives in two worlds,one world is that 
of the component of the natural world - air, water, soil, 
sun*s energy and the entire complex system of nature 
which provide the life support system for man's survival 
as an organism. The other world is an ever- increasing 
complex of social systems, which through technological 
innovations, has enabled man to become largely indepen-
dent of nature. By increasingly being ecologically domi-
nant in the course of cultural evolution man was able 
to change the pattern of productivity of the natural 
world thereby altering and occasionally throwing out 
of gear the natural ecological equilibrium which had 
been achieved by between components of the biospheric 
system. This is the essence of environmental pollution. 
Pollution is a normative concept. The long term 
sustainibility and functional viability of ecological 
systems, both at the macro and micro levels depends 
upon certain normative functional relationships bet -
ween different component. Any significant departure 
from these norms almost invariably leads to a chain 
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reactlon resulting in cumulative changes of major mag-
nityde. The normative pattern of ecological relation -
ship can be disturbed by natural as well anthropogenic 
factors. The former does not normally leads to major 
consequences because due to the inherent resitiance of 
natural systems and an inbuilt mechanism^ the balance 
is soon restored. This is not pollution in the strict 
sense of the term. Anthropogenic factors, on the other 
hand, often produce ecological stress beyond the natu-
ral tolerance limit of the ecosystem. This invariably 
leads to the degradation of the life support system. 
This is pollution in strict sense of the term. 
The above mentioned ideas are made clear by 
the definition of pollution given by diffrent authors. 
According to Holdgate pollution can be defined as sub-
stances or energy liable to cause hazard to human health, 
harm to living resources and ecological system ... or 
interference with legitimate use of the environment. 
Similarly the Natural Environment Resea,rch Council 
defines pollution as follows :*it is the release of 
substances and energy as waste product of human activi-
ties which results in changes, usually harmful tn the 
Holdgate, N.W, (1979) *A perspective of Environmental 
Ppjiution* p,i7. 
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2 
natural environment *• In terms of the above definitions 
certain broad generalisation can be made in regard to 
3 
the concept of pollution • 
(1) Pollution is caused by substance or energy. 
(2) It has a source or sources and they are crea-
ted by man. Natural inputs of the same substan-
ces are exhausted. Thus pollution is an incre -
ment added by man to bio-chemical cycles. 
(3) The significance of pollution is related to 
its effects on a range of target, including man 
and the resources and ecological system on which 
he depends. 
(4) Pollvition is judged by its impact on social 
values as well as environmental components : if 
there is d«wnage to structure and amenity ...... 
the substance causing the effect are by defini-
tion pollutants. 
In terms of the definition of pollution presen-
ted earlier - that it is the damage caused to targets 
in the environment by substances or energy - almost -
every active organic or inorganic sustance can act as 
apollutant. In view of the great variety of pollutants, 
21 The Natural Environmental Research Council,(1976) 
•Research on pollution of the Natural Environment, 
Councils Publications, series B, No.15 
3, Holdgate, N.W., ibid, p.17. 
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they are classified in various way ; by nature^by prer 
perties^ by the sector of the environment, by source, 
by ]t}attern of use and by target and effects. 
A 
Alternative systems for classifying pollutant , 
I. Classification by Nature s 
(1) Inorganic pollutants (chemicals etc.) 
(li) Organic pollutants, consisting of various 
gaseous, liquid and solid pollutants according 
to physical state. 
II. Classification by properties t 
Solubility, rate of dispersion, biodegradability, 
persistance in air, water or soil etc, 
III. Classification by sector of environment t 
Air pollutants, fresh water pollutants, marine 
pollutants, soil and land pollutants, etc. 
IV. Classification by source t 
Products of fuel combustion, products of indus-
trial origin, products of domestic or institu-
tional origins, products of agricultutal origin, 
products of microbiological or fungal, activity. 
V. Classification by pattern of use t 
Use in industry, use in house and institutions, 
4. Hofgate, N.W. ibid, pp 23-25. 
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use in agriculture, use in transport etc. 
VI, Classification by target and effects! 
Substances effecting are, water, livestock,piants 
ecological systems etc. 
The environment damaging properties of pollutants 
are the function of short and long term toxity, persis-
tance, dispersal rate, chemical reactions and breakdown 
of products, tendency to bioaccumulation and rate of con-
trol. Persistant substances of high toxity in nature are 
difficult to control and are hence more troublesome. 
An important condept related to the working of 
pollutants is that of the pathway. Pollutants enter 
the environment from a source or sources and then gene-
rally follow divergent pathways as they spread and di-
lute. The rate of dispersal and the distances pollutants 
travel depend upon iheir properties and those of the me-
dium to which they are discharged. The main sectors of 
the environent air,« fresh water, s6il, sea - differ in 
their dispersion and dilution characteristics and this 
is one reason, why it is sensible to consider them sep-
arately. 
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AIR 
-Th* atmosphere plays a crucial rule in the main-
talnence of life processes on the earth. Of late there 
has been a growing concern that human inteference with 
these critical processes might lead to catastrophic 
consequences. 
The atmospheric reservoir of two vital gases, 
oxygen and nitrogen, are so immense that it is highly 
unlikely that interference by man in them will, cLdvers-
ely affect the atmospheric life support capabilities 
in the foreseeable future. But another vital gas^car-
bon dioxide, is only a minor elements in the atmospheric 
composition, averaging not more than 0.03% of its vo -
lume. Human interference in the carbon dioxide supply 
is, therefore, capable of extremely serious environ -
mental consequences. In natural ecosystem, carbon di-
oxide jjiregul a rly tH cycled by photosynthesis and res -
piration .thereby its concentration in the atmosphere 
is maintained. 
Imbalances in the atmospheric carbon dioxide 
budget as well as induction into the atmosphere of 
manyother troublesome pollutants - carbon monoxide, 
unburned hydrocarbons, oxides of nitrogen, sulphur 
oxide and smoke together with the chemical reaction 
between them - is the direct result of fossil fuel com-
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bustion.Some of the common air pollutants and their sou-
rces are given in table < 'fl 
COMMON ATMOSPHERIC POLLUTANTS : 
MEDIUM PHYSICAL 
STATE 
SUBSTANCES AND SOURCES 
GASE-
OUS 
(1) FROM Fl 
CCMBUSTION 
PRIMARY 
JEL 
SECONDARY 
2.FROM 
INDUS-
TRIAL 
PROCE-
SSES • 
3.FROM NATURAI 
SOURCES VOL-
CANIC DECOM-
POSITION 
ORGANIC 
VAPOUR 
AIR 
CARBON-
DIOXIDE 
— CARBON -
DIOXIDE 
CARBON-
MONO -
OXIDE 
CHLORO 
FLUORO 
CARBON 
ACIDS 
CARBON 
MONO -
OXIDE 
OZONE 
UNBURNT 
HYDRO 
CARBONS 
OXIDE OF 
NITROGEN 
OZONE 
AND 
OTHER 
OXIDA-
TION 
ALDEHY-
DES 
COMMON 
CAUSE OF 
SHELL 
METHANE 
HYDROGEN 
SULPHIDE 
SULPHUR 
DIOXIDE 
SULPHUR 
OXIDE 
ACIDITY 
IN RAIN 
FLUORIDES OXIDES OF 
CHLORIDES NITROGEN 
BRONIDEES 
ETC. 
SMOKE —— GRIT,DUST 
METALLIC DUST 
PARTICLES 
PARTI-
CULATE 
GRIT AND 
DUST 
— METALIC 
OXIDES 
LEAD PAR-
TICLES 
— CARBON PAR-
TICLES 
SOURCE xHOLDGATE,1979,p.27 
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4he quantiLty of pollutants released in the atmos-
phere by the modern technical society is prodigious. Ccrr. 
instance it has been estimated that an American car crui-
sing at a speed of 60 miles per hour emits three litres 
of nitrogen oxide each minute (nitrogen oxide becomes a 
nuisance when its concentration exceeds (0.05 ppn). This 
means that 60 million litres of air are required to dilu-
5 
x.m the pollutant, produced by a car every minute. Indus-
trial processes also generate a long list of substances 
detrimental to environmental quality . 
One possible consequence of imbalances in the 
atmospheric carbon dioxide budget is that a global war-
ming may take place as a result of a substantial increa-
se in carbon dioxide intake ( the so called green house 
effeet). Carbon dioxide absorbs the infra - red radiation 
from the earth and therefore increase -in the amount of 
carbon dioxide must increase the temperature. During the 
decade 1959-69, it has been estimated that carbon dl -
oxide steadily increased by a total of^ppm. With an assu-
med pre- industrial concentration 290 ppm, the increase 
is approximately 50% of the total estimated industrial 
release of carbon dioxide to the atmosphere. 
5. Colinvax, P.A., (1973) Inttroduction to Ecology 
p*263. 
6. Holdgate W.M, (Edit) Environmental Issues, scope 
report 10, 1976: p.55. 
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The global wanning should be a matter of greatest 
concern for all that the 1980 witnessed the four hottest 
years in the last century. In these hundred years the 
World has become half a degree centigrade warmer, which 
is vexry significant by meteorological standards. Scien-
tists who ard working on greenhouse effect are predict-
ing the world will be 3°c wamer by 20 30. This will have 
serious repercussions on climate as well as oceans. 
Those variations in climate will lead to changes 
in farmingpattern. What is most worrying from our point 
of view is that the monsoon belt may shift north ward 
affecting the rice crop in India^ Bangladesh and Burma. 
On the other hand global warming will melt the polar ice 
caps and raise the ocean levels. According to the world 
Watch Institute in Washington, many lowlying coastal 
areas will be flooded leading to some 50 million ecolo-
gical refugees, five times more than the present poli-
tical refugees. 
A gas of industrial origin, the group called cho-
lorofluoro-carbons (CFCS) which is used in aerosols, re-
frigerators and air conditioners, when trapped in the 
neqcLtive 
atmosphere,has^ li:«<ir effect of the ozone layer. The stra-
tospheric ozone, as is well known, is capable of absor-
bing the ultra voilet radiation and thus shetlding the 
earth's surface from excessive inputs of excessive ultra 
voilet radiation. 
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Scxnetirae back the world's attention was dr^wn to 
the thinning of the ozone layer in the upper stratosphere. 
In due course, meterologist stationed at Antartica detec-
ted a 'hole' in the ozone which is fast expanding. These 
ozone holes are believed to be the result of CFCS action. 
CFCS are enduring if they remain in the lower atmosphere 
but when they escape to stratosphere, they are decomposed 
by solar radiation and release chlorine atoms which are 
highly reactive. Each chlorine itom can destroy 100,000 
molecule of ozone and since the world is putting out one 
million tons of CFCD every year, this makes the problem 
7 
one of major consequence for the entire world . 
WATER POLLUTION : 
The term water pollution refers to the addition 
of material (or heat) that is harmful to humans, animals 
or desirable aquatic life, or other wise causes signifi-
cant departures from the normal activities of various 
living communities in or bear bodies of water. The Na -
tional Water Commission stated (1973) that water gets 
polluted if it has not been of sufficiently high quality 
to be suitable for the highest uses by people. The main 
reasons for water pollution are increase in urbanisation 
and industrial growth and intensification of agriculture. 
7. The USIS, Science Update, August 1989, p.4. 
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Urban and industrial affluents will concentrate in rivers, 
bays and coastal zones near the large urban - industrial 
complexes. In less developed countries specially water 
near many cltlaa la o£ten ehick with raw seeige anei wast:«s 
from industries. 
Extensive water pollution from fertilizer run off 
is also a serious problem specially in developed, densely 
populated regions. The less developed countries experience 
water pollution by pesticides. It is expected that the 
projected increase in the use of pesticides in Asia will 
virtually eliminate the culturing of fish in irrigation 
canals, rice paddies and ponds filled by irrigation water. 
Irrigation also adds large amounts. 
Common Pollutants Of Fresh Water 
Physical 
State 
TABLE TTT 
Substances & Sources 
Medium Domestic Industrial Agriculture 
Primary Secondary 
W Dissol- Organic Nitrates Very wide Concenrated 
ved body Phosphates range of organic live 
A waste Carbonates organic 
substances, 
stock waste 
phosphate 
T Deter- Phosphates dfetergents pesticides 
gent. phamia - nitrates. 
£ Pharmaceu-
tical cos-
chemicals, 
oil pesti-
R metics Pes- cides etc. 
ticides Metal 
Salt. 
Suspen- Organic Organic & Organic & 
ded inorganic inorganic Soil parti-
Particles Particles cles. 
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of salt contamination to the water of many areao. 
Fresh water is polluted by a wide variety of bio-
chemical substances, derived from diverse sources. Some 
of the fresh water pollutants are listed in Table — — 
Ttitt pollutants listed in the table fall into the follo-
wing broad categories i 
1, Bio-degradable pollutants. 
2* Heavy metal compounds and plant harmones, 
3. Inert substances capable of causing pollution 
by their presence. 
4, To the above list may also be added thermal 
pollution. 
In the first category are included sewage and 
materials derived from plants and animal tissues, Bio-
degrodable substances may cause pollution by creating 
situations in which many organisms cannot survive. Abun-
dance of these substances always leads to a rapid expan-
sion of micro-organisms which create such a heavy demand 
on oxygen that the quantity of dissolved oxygen is grea-
tly depleted,leading to mass mortality of many kinds of 
aquatic life. Oxygen depletion is therefore, the most 
detrimental effects of an excess of biodegradable ma-
terial in water. The oxygen demand of micro-organisms 
is often described as biochemical oxygen demand or BOD 
which indicates the level of oxygon demand created by 
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micro - organisms. In natural water the BOD level Is gene-
rally low. Even if the level becomes high it is likely to 
come down with passage of time. High BOD level inevitably 
leads to excessive growth of phytoplanktens and macrophytes 
by releasing in mater various plant nutrients such as phos-
phorous and nitrogen. Nutrient enrichment can be come a more 
profound effect upon water quality than the addition of 
most oxygen demanding waste. Excessive nutrient loading 
inevitably leads to eutrophication of water bodies such 
as lakes and ponds, Metalic compounds and animal harraones 
constitute a different type of pollutants. They adversely 
affect plant and animal life by causing high concetration 
of toxie elements in water. For instance heavy lead con-
cetration not only reduces water transparency but also 
smothers many plants and animal. Man - induced addition 
of these substances to natural water does not necessarily 
leads to water pollution, Upto a limit natural water is 
inherently capable of taking care of biodegradable subs-
tances through the activities of micro - organisms in such 
a way that the quality of waterbody is not too adversely 
affected. 
Addition of substances in excess of biodegradable 
limit, however, leads to obvious degradation of the water 
body which in turn causes serious cumulative consequences. 
Under natural conditions the various types of pollutants 
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are not present in the water at the same time. But exten-
sive human exploitation of surrounding areas invariably 
leads to the simultaneous presence of different types of 
pollutants of pollute the water jointly. Some idea of the 
extent of water pollution can be had from the fact that a 
recent U.N, report Judged 10% of the world rivers to be 
polluted and singled out the Ganga as the most polluted 
river of its size due to the dense population along its 
banks, Other countries such as Brazil, China, Indonesia, 
Mexico and Nigeria are expected to worsen in river pollu-
tion, parallel with their rapid industrialisation and 
population growth. In the third world, the consequences of 
pollution of water resources by human waste now constitute 
one of the major threat to development. 
To stop indiscriminate increase of water pollution. 
Parliament enacted a comprehensive legislation. Prevention 
and control of pollution Act, 1974. The activity of the 
board was limited to the field of water pollution as per 
the 1974 act. 
Under the provisions of the Act of 1974, all indus-
tries and local bodies have to apply for the grant of con-
sent for discharging their waste water on land or water 
bodies or sewer system or stream etc. 
NOISE POLLUTION : 
Noise may be defined as 'sound without valve* or 
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*any noise th«t Is undesired by the recipi«:nt*. Perhaps a 
better definition of noise is wrong sound in the wrong 
place at a wrong time , 
Noise has become one of the active pollutants of 
man's environment. The environmental noise levels of a 
city depend upori the extent of its commercial, Indus -
trial* social and cultural activities and are proportional 
to the population density of city. 
Trains, aircrafts, blaring rddios and T.V. sets and 
pneumatic drills are some noise polluters. Adding to this 
is our national trait (INDIA) of using loud speakers be it 
for Jagrans, births, marriages, elections and even funerals. 
WHO has fixed 45 decibels as the 'safe noise level'. 
Cities like Bombay, Calcutta and Delhi register well over 
90 db. Bombay infact holds the dubious distinction of be-
ing the third noieist city in the world. 
Noise pollution has implications for health As 
serious as air or water pollution. It can change man's 
physiological state by speeding up pulse and respiratory 
rates. It can impair hearing either permanently or tem-
porarily millions of industrial workers are threatened 
with hearing damage Medical evidence suggests that noise 
can cause heart attacks in individuals with existing cardiac 
injury and thd continued exposure to loud noises could cause 
8. Maurya, S.D., ( <<=»(9^  ) Urbanisation and Environmental 
Problems, p.226. 
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chronic effects as hypertensions or ulcers and ofcourse 
deafness* 
For the connoisseur of the music, it takes 20 to 
50 hours of quiet to ftiake good the loss of hearing caused 
by a four hour-rock concert. 
Automobile constitue the largest group of creators 
of noise. 
According to WHO report to the UN conference on 
Environment., *ot all the environmental problems, noise 
9 
is the easiest to control , In this regard the following 
steps are suggested : 
1, The first step is to reduce noise at source, 
2, It can get reduced by making a change in design 
and operation of machines, 
3, It can get reduced by prescribing noise limits 
for vehicular traffic, 
4, Control of indoor noise, 
5, Vegetation buffer zones must be created, 
6, Legislation t- Government should pass the 'New 
pollution* control aCt. 
7, Education i- People can be educated through radio, 
T,V, etc, 
Anti - noise activists point out that the right to 
a healthy environment is one of our seven basic rights as 
9. ibid,, p,240 
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citizen while in the west, compensation is granted for noise 
pollution, we do not as yet in India, have specific laws 
on noise abatement. 
MARINE POLLUTION : 
The International Oceanographic Commission (IOC) 
for the UNESCO define marine pollution as t Introduction 
by man, directly or indirectly, of substances into the 
marine environment (including estuaries) resulting in 
such deleterious effects as harmful to living resources, 
hazards to human health or hindrance to marine actvities 
and reduction of amenities 
Some of the pollution producing activities are 
marine commerce, industry, electrical power generation, 
sewage treatment, other non-industrial wastes, recreation 
and construction. 
Three types of. pollutants associated with oceans 
are given below along with the effects they causes : 
1. Pathociwnlc poUutanta i- are thoae which cause 
diseases, which can be fatal if the pollutant is 
a lethal poison. 
2, Aesthetic pollutants :- cause a change in environment 
displeasing to the eye, ear or nose of man. 
10. ibid., p.160 
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3. Ecomorphlc pollutants :- produce a change in the 
physical characteristics of the environment in such 
a way that there may be drastic changes in the struc-
ture or composition of the biosphere . 
Certain areas should be specified that can be uti-
lised for effluent discarge and other areas that can not, 
to control marine pollution. Although we are even .starting 
to convert our city dumps into usable areas, such as golf 
courses or ski-rslopes by covering, planting and land-scaping 
as rapidly as possible, but it will be some time before 
ocean dumping areas can be reclaimed in this fashion. 
Oceanic ecosystem differ from other ecosystem both 
in time and scale of processes taking place within them 
and their capacity to absorb, dilute and disperse waste 
material. As a result of their vast size and nature of 
their ecosystem, ecological changes necessarily occur very 
slowly. Most pollutants enter ocean water as fine particles, 
as liquids or in dissolved form. In cold oceanic bottoms 
metabolism and natural sedimentation are very slow and 
as a result pollutants are biologically degraded. As a 
result deep sea water are exposed to pollutants for a longer 
period of time. Lengthy exposure to even low I6vel of po-
llution is likely to be serious specially damaging to the 
organism of deep seas because they have evoloved as one of 
the most stable, least varifing ecosystem. 
Given their enormous volume, ocean waters can 
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aeovpn • certain amount: of vras^ e material^ Yet tho ocearfs 
capacity to dilute is ultimately finite. Already concern 
has been expressed by marine scientists that over an ex-
tended period of time the introduction of pollutants in-
to the oceans could lead to a lon^  term build up of toxic 
materials - causing widespread mortalities and morbidities 
in oceanic organism. Once this condition is reached there 
would be no turning back. The great volume of open ocean 
makes the removal of toxic substances an endeavour beyond 
mankind's capabilities. 
LAND POLLUTION j 
Land pollution has been mainly caused by solid 
wastes and chemicals. One of the major pollution problems 
of large cities has been the d*Lsposal of solid wastes ma-
terial including farm and animal crop residues (agricul-
tural wastes) industrial wastes like cheniicals^ fly ash 
and cinders which have been residues of combustion of 
solid fuels/ garbage, paper, cardboard, plastics, rubber, 
cloth, leather, construction rubbish, brick, sand, metal 
and glass resulting ^rom demolition of buildings, dead 
animals like catties, dogs, cats, birds, containers, 
discarded manufactured products like old refngeraters, 
washing machines and autos. Huge quantities of unwanted 
material brings about serious dLsposal problems. 
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RADIATION POLLUTION 
Radiation pollution is caused due to the addition, 
through aclvltles of man, of ionising radiations to the 
environment giving people an exposure to more of such ra-
diations than they normally would experience. 
Radiation can be further subdivided into : 
1. Non - ionising radiations, 
2, Ionising radiations, 
1. Non - ionising Radiation i is of shorter wave 
lengths but having greater energy may be able to 
harm the micro-organisms but are able to injure 
only the surface tissues of higher plants and animals, 
2, Ionising Radiation : This Is radiation of su-
fficently great energy sufficient to ionise atcans 
and molecules. 
Give below are the names of radiations sources 
in the environment;-
1. Radiation from miscellaneous sources. 
2. Peaceful or constructive use of nuclear explosion, 
3. Radioactive fall out from nuclear weapons. 
4. Naturally occuring radioactive elements. 
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e.g. including radioactive Isotopes/thelr app-
roximate abundance in the lithosphere etc, 
(5) Cosmic radiation. 
(6) Radiation from nuclear power plants, 
(7) Radiation frcro T.V, sets. 
(8) Radiation from medical and dental exposure. 
Effect by radiation can be grouped under two h.eadsj-
(1) Pir-«c<i affeetia - fragmentation of biologically 
important: molecules^ such as DNA molecules in 
the cell nucleus. 
(2) Indirect effects - fragmentation of blologl -
cally less vital molecules (such as water) with 
the formation of reactive Ions or free radicals 
that can later effect more Important molecules 
and ijmpalr their usefulness, 
TIjERMAL POLLUTION » 
Various industral processes ulltiee water for coo-
ling, consequ-ently warm water is often discharged into 
streams or J^kes, coal# ©ilfired generator and atomic 
energy plants cause large accounts of waste heat which 
Is carried away as hot water and cause thermal pollution 
or calefaction. 
Electric utilities constitute the major source of 
the thermal pollution of rivers and lakes. Some of the 
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•ffecta of thermal pollution are given below i-
(1) Thermal pollution raises temperature of rivers 
or lakes# water guallty and aquatic life are 
a££«ated« 
(2) Rapid temperature changes produces, thermal 
Shock and sometimes almost immediate death. 
(3) The change in temperature of a stream may sti-
mulate migration at an off season time, keep -
Ing the fish at a disadvantage later in the 
cycle. 
(4) If the body of water contains chemical pollu-
tants, extra warmth increases their toxicity 
to fish. 
(5) Temperature has been of importance to physio-
logy, controlling reproductive cycles, diges-
tion rates, respiration rates and the many 
chemical activities taking place in the body. 
(6) Higher temperatures influence the physical and 
chemical properties of water. 
Thermal pollution problems will continue to grow 
at a sharp rate If: electric power production continues 
to increase as dramatically as it has in the first nine 
decades of the twentieth century. More efficient methods 
of generating power and using it are re-quired and more 
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emphasia is ne« ded for avoiding unnecessary energy con-
sumption. 
NON - POINT POLLUTION ; 
Non - point pollution is that which occurs due to 
weathering of minerals/ erosion of 'parti;* lands and fo-
rests including residues of natural vegetation or artifi-
cial or semi-artificial sources such as use of agricul-
ture chemicals/ transportation, construction sites acumu-
lation of dusts and litter on urban surfaces, strip min-
ing and others, 
Adambus (1976) has described characteristics of 
non-point sources of pollution i 
(1) Non-point source discharges enter surface wa-
ters in a diffuse manner and at intermettent 
intervals that are related mostly to the occu-
rence of meteorological events, 
(ii) Pollution arises over an extensive area of 
land and is in transit over land before it 
reaches surface water. 
Non-point pollution such as run off from crop 
lands, uarbon storm water, stripmAxn^and run off 
from construction sites are becoming major quality 
!!• ibid., pp.280-281 
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protoXanitt* According tio Al«x«nd«r (1976) non-point sourcea 
of pollution account for more than 50% of the total water 
quality problems. In India* non-point pollution has not 
bean given proper attention but tha time has come for 
this problem to ba studied carefully and remedial steps 
taken to meet the challenge of this looming danger. 
ENVIRONMENTAL EFFECTS OF POLLUTION t 
Act in haste, repent at leisure is a familiar maxim 
of human folly with particular application to the world 
of pollution. We must learn to live with nature instead of 
trying to dominate her. 
Before mentioning the environmental effects of po-
llution let us briefly describe the causes of pollution 
in the world. 
1, Rapid growth of world population, 
2, Expansion of industry in all countries« 
3, Lack of environmental concern by industrialists 
who are motivated by profits, 
4, Lack of concern by the citizens of the world, 
5, The apathy of religious leaders, 
6, Lack of action by politicions who fear reprisals 
from pressure groups, 
7, Absence of technology to reduce industrial pollution, 
8, Modem warfare, and 
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9, In - difference of affluent consumers in all countries. 
Today environment pollution has reached levels far 
beyond th« absorbative capacity of natural systems - rivers, 
seas# oceans and the atmosphere* In 1970 the general volume 
of |)ollutanta originating in production activities was 40 
billion tons. This may increase to more than 100 billion 
tons by the year 2000. By that time the volume of polluted 
water may increase ten fold. In the past, pollution was 
local in character. Today discharges of poisnous substances 
are becomming a threat to the health of persons, plants 
and animal life not only in those countries where they are 
produced but also in other is far away from them. Pollution 
of the environment knows no boundaries. 
The beginning of the last third of the 20th century 
was marked by a sharp deterioration in man's natural envi-
ronment t air and water pollution; an increased level of 
noise loads, especially in cities, accumulation of all 
kinds of waste products and discards over wide areas; ex-
tensive use of many natural components and extinction of 
some wildlife species and plant varieties, degradation of 
soil, and other forms of discruptlon of natural balance. 
Along with the rest of mankind, we in India have 
been guilty of wanton disregard for the sources of our 
sustenance. 
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Th« environmental effects of pollution ere dramatic. 
Species composition in an ecosystem may change because of 
pollution. This is because in scxne species reproductive 
processes are inhibited by pollution/ whereas other species 
may tolerate or even benefit from pollution. The age 8truc~ 
ture of the ecological populations in the ecosystem may 
alsl change, because the effects of pollution may be diffe-
rential between different age groups with varying tolerance 
levels and abilities to recover. The impact of pollution 
may be more marked amongst very young and old members of 
a population. 
Higher level of pollution will casue specialist 
species to disappear although total population may remain 
the samtt* Opportunist or general1st species may increase 
inmembers as a compensation but the member and diversity 
of species present in the ecosystem will generally decrease. 
The presence of highly toxie pollutants may reduce the entire 
reproductive capacity of the ecosystem and lead to an over 
all decrease in bicvnass. 
Patrick (1972)^^ stated that pollution affects the 
efficiency of transfer of nutrients and energy in aquatic 
systems and often an increase in certain species of blue-
green or green algae leads to accumulation of massive standing 
crops of algae. 
12. As tti Park, C.C, Ecology and Environmental management. 
A geographical Prespective. p.203 
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Wa live In an 'ocean* of air like fish living In 
water* The burning of fuels on a massive scale produces 
large quantities of carbon dioxide. This Increase In 
carbon dioxide, and also of other gases. Is called green 
house effect. This increase (world wide Co^ concentration 
has increased 10 to 15%) may have a serious effevt on the 
climate causing atmospheric temperature to rise to such an 
extent that the glaciers may start melting and the coastal 
plains may be flooded on a vast scale. This increase in 
temperature will result in increasing the sea level by one 
metre which will in turn adversly affect low lyintf areas 
which will be submerged. This will cause the danger for one 
crore from Egypt to be uprooted from their land. Green 
house effect will have adverse effect on vegetation also. 
Some areas due to Increase in Co. and other gases will be-
come deserts while in others there will be abundant rainfall. 
Water gets polluted by the addition of undesirable 
foreign materials to it. When sewage is discharged into 
a stream of water the organic nutrients in the sewage help 
bacteria etc. to grow very fast. As a result of the enhanced 
activity the air dissolved in water becomes poorer and poorer 
in oxygen and then aquatic life like fishes cannot survive. 
Pollution of oceans due to oil - spilling leads to 
various types of problans such as threat to amenities of 
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a«a - shore resort and beach life. The greatest threat is 
to sea toirds. Oil interferes with their flight ans swimming. 
Pollution proudces deterioration in the natural 
physical reproduction conditions of many types of resources 
namely air, water plants and animals. 
Lastly, it won't be out of place to mention that 
legal steps must be taken, and taken fast to see to it 
that polluters pay through the nose for their destructive 
acts. 
CHAPTER xmf.e. 
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ECOLOGICAL RESOURCES 
The alarm raised during the past few years over 
environmental degradation and destruction of natural re-
sources in the pursuit of development - the benefits of 
which have accrued to only a small minority of the world's 
population - have led many to conclude that economic de-
velopment and preservation of natural environment are in-
campat'Jible goals. But increasing evidences suggest that 
this conclusion may not be entirely accurate, A more accu-
rate and acceptable conclusion is that some development 
policies are indeed detrimental to environmental quality 
and natural resources but others have created opportunities 
for large number of people to improve their standard of 
living in ways that are compatable with the natural re-
source base, 
A resource system is a combination of human, biotic 
and abiotic elements that provides for human needs. It 
consists of an entire chain of events through which a 
component of the general environment is perceived as a 
resource and passes from its source through processing or 
technological transformation to the creation and delivery 
of an end product that satisfies a perceived human need. 
Conceived in these terms ecological resources can be said 
to be all species of plants individually or in communities 
together with the habitat and the ecosystem in which they 
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occur. Rosourcea managed sotoiy for financial gains are 
to be regarded as forms of ecological resources • 
Defined as above the spectxrum of ecological re -
sources encompasses the entire biosphere which in reality 
constitutes a vast and intricate life-support system every 
component of which is vitally important in the viabily of 
the entire systan. The concepts of the 'life-support' sys-
tem has been given impetus by the popularization of the 
2 
space-ship earth metaphor. That natural ecological systems 
functions as the earth's life-support module is of course, 
the fundamental ecological knowledge which provides the 
basis for our understanding of man's relationship to the 
biosphere . 
Ecological resources in terms of their life-support 
functions can be categorized into four types of ecosystems 
depending upon their energy sources t 
1. Solar-powered natural ecosystems such as oceans, 
lakes, forests and grasslands ; 
2. Naturally subsidized solar-powered ecosystems such 
as tidal marshes, flowing streams etc. , 
3. Man-subsidized agrosystems ; and 
4. Fuel-powered urban-industrial systems. 
1, Park C.C.,(1978) Ecology and Environmental Management , 
Page 173. 
2. Ward, B., (1966) Spaceship Earth. 
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ECOLOGICAL RESOURCES 
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The traditional and still used division of resources 
la between organic and inorganic • The former are renewable 
resources capable of self perpetuation and the latter which 
are non-renewable resources. Various dimension of the cla-
ssical division of ecological resources have been depicted 
in fig", 3 -
Non-renewable resources,such as most minerals, are 
regarded as fixed in amount. Renewable or flow resources 
are recurrent by nature such as water and air. This cate-
gory of resources is divisible into those whose levels of 
flow are generally untouched by human action and those 
demonstrably affected. Tidal energy can be cited as an ex-
ample of the former and ground water of the latter. 
As a matter of fact,in the strict sense of the term^ 
all ecological resources can be regarded as renewable be-
^^  , . , , ^ of which 
cause in the. biosphere's complex life-support system/\they 
.consist 
are componehts^^of a series of self sustaining natural cycles * 
energy, chemicals, hydrological, atmospheric, sedimentary 
SIT© 
and biological. However only resources that based on short-
term cycles can renew themselves with in a time span rele-
vant to man. All biological reaources and several physical 
ones such as water and solar energy fall in the short term 
cycle category and hence are renewable , In contrast fossil 
fuels and metals are part of such an enormously long cycle 
3. Hagget, P,, (1979) Geography a Modera Synthesis, 
p.182, 
TOTAL lURNOVfR Tl/^f Of CfRTAIN mT[RWLS IN 
T i l l P) ICV)Pi l lRr 
HTHOSPHERE 
Wr/sTHL»i-IM(J 
ICACHIMJ 
:TURCL I I V / . ( ' 0 ' I M R L 
F'i(i.;2 
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that from human point of view their total amount can be 
regarded as non-renewable. 
Atmospheric CO2 and oxygen ci^^late rapidly bet-
ween the organism and the environment and may be completely 
recycled by the biosphere in as little as 2000 years. 
Water and nitrogen have more complex routes and hence their 
circulation time is more prolonged. Minerals, which are 
part of the sedimentary cycle, are released relatively 
slowly and follow ^xi essentially one way global flow from 
land surface to the ocean beds. Mineral elements have thus 
the potential to be lost to the biological cycle and their 
4 
complete recycling may require millions of years . 
Pressure on Ecological Resources t 
Eversince Man emerged by virtue of his superior in-
tellegence as the ecologically dominant species during the 
pleistocene period he has been making an ever-increasing 
demand on the natural life-support system of the biosphere » 
a process which is now culminating in the disruption of 
many natural cycles of the biosphere. 
In terms of pressure on the resource base and the 
concomitant deletarious consequences Man can said to have 
5 
crossed five major thresholds since late pleistocene time . 
4. Tivy, J.T., Greg O* Hare, 'Human Impact on the 
Ecosystem, p. 25. (^,tfgo) 
5. Raymond Fosberg, F.it'whither Terrstaial Ecosystem'? 
in Growth without Ecodlsoster. Edit, Poulin E., 
pp 66-67. 
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Firstly Man developed the use of weapons against 
competitors, fire to increase hunting effectiveness and 
tools, clothing etc. thereby disturbing and shifting the 
relative equilibriuitt in which he had lived previomsly. 
This disturbance increased substantially when agricul-
ture begain and large areas o£ relatively stable climax 
biotlc conununlties were cleared or pushed back to environ-
mentally marginal zones. The process of accelerated changes 
in ecosystem equilibrium, which is still going on, is the 
cause of the most pervasive and for-reaching anthropogenic 
modification in the ecological balance of nature. 
The whole agricultural productive technology that 
enabled man to extract and produce from nature what was 
needed to support the producers brought about the crossing 
of the next Important threshold. The existence of surpluses 
made possible the focussing of attention on deliubrate 
accumulation of knowledge and development of technology 
including those which exert a strong impact on the environ-
ment. PrcMn this stage onward resource depletion and environ-
mental degradation became predominant. The crossing of the 
next threshold involved expanding technologies, specially 
those ne<sded in the use and extraction of inorganic resources 
and agricultural resources and a rapidly increasing popula-
tion creating new markets. This stage is commonly referred 
to as the industrial revolution, a development which greatly 
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increased the rate of natural resource depletion. Other 
features of this stage were depopulation of rural areas, 
development of mechanizied agriculture, accumulation of 
waste and resultant pollution. Man also acquired the 
ability to alter radically and rapidly his entire habi-
tat. 
The last threshold can be said to have arrivednon 
the scene is atomic energy. With this development the 
danger of large scale infusion into the environment of 
radioactive material f^P^i^^&nger to the entire life su-
pport mechanism of the biosphere,has suddenly become 
im: .inents. 
We can thus see that man's ability to put stress 
on the resource base has increased considerably since the 
late pleistocene period. 
PRESSURE ON ECOLOGICAL RESOURCES : 
Now we'll deal with some of the human activities 
(e.g. urbanisation, mineral exploitation, agriculture, 
forestry and Recreation and leisure) which have an irre-
pairable effect on the ecological resources of the earth. 
URBANISATION J 
The process of urbanisation has remained unchecked 
for decades. Urbanisation in itself is not an objectionable 
phenomenon. Actually the process is inevitable because of 
the increasing industrialisation which is widely regarded 
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•• • •i«n o£ pro9r«»»* Not only that, most governments go 
out/thttii« <3«ya to industrialise their country. The pheno-
menon poses problems - and complex ones too where there 
is excess of it. 
Lets briefly mention some of the definitions of ur-
banisation now, Smailes (1975) believed that urbanisation 
means that an increasing proportion of human society be-
come townsfolk, and as this happens towns grow in popula-
tion, spread in area and make an ever increasing impact 
upon the countryside, both upon its appearance and upon 
th§ life of its inhabitants. More and more of the land -
scape become townscape and people come to live in environ-
ment that is both physically and socially urban. According 
7 
to Ashi'Sh Bose 'urbanisation In demographic sense, is an 
increase in the proportion of the urban population to the 
total population over a period of time. As long as urban 
population to the total population increases there is ur-
banisation* • 
Q 
Wolman (1967) has outlined a general model of the 
cycle of urbanisation consisting of three stages. Stage 
one represents an initial stable condition in which the 
6. Maurya, S.PVi^rbanisatlon and Environmental Problems,p. 2. 
7. ibid., p ^ 
8. Park, C.C.'i,"^ Ecoloqv and Environmental Management. A 
Geographical Prespactive, p.60. " 
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I«n<3so«p« may b« «l'^ tii«r prlmarlXy agricultural or denxlna-
t«d toy forests, stage two representa a period of cons -
traction during which bare land Is exposed to erosion. 
Stage three. Is a j.flnal post urbanisation, stage* charac-
terised by new urban landscape dominated by streets, gutters, 
rooftops and sewers. 
During the last three decades alone the urban popu-
lation of the world increased two fold to exceed one thou-
sand eight hundred million people. According to U N statis-
tics this is the greatest mass migration - exodus to urban 
areas in the history of mankind. 
The expansion of urban land into rural environments 
has caused the removial of numerous ecological habitats and 
disruptions of laS-ge numbers and wide varieties of ecosys-
tem the process of urbanisation produces immediate ecolo -
glcal effects via the loss of species adapted to the exis-
ting natural habitats. Urbanisation also leads to pollution 
(of air, water and soil). 
Our metropolitan cltios like Calcutta, Bombay and 
many smaller towns are afflicted by congestion, breakdown 
of Services such as power and water supply, the growth of 
slums and spread of disease. Many cities and industrial 
centres are in the grip of air pollution from dust, smoke 
and gases. Rivers like the Ganga, the Yamuna, the Hooghly, 
Damodar and many others have become highly polluted from 
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uncontrolled discharge of Industrial effluents sewage and 
other wastes leading to periodic outbreaks of waterborne 
diseases and this is true for all the cities of world who 
are facing the problem of rapid urbanisation. 
The trend towards excessive urbanisation can cer -
tainly be checked, regulated and slowed down by a systematic, 
well planned policy of restricting the migration of rural 
population to towns ofcourse it is neither advisable nor 
practicable to impose legal restrictions on the exodus of 
people from the villages to towns and cities. The consti-
tution (article 19) gurantees freedom of movement and choice 
of occupation to every citizen. Therefore the problem has 
to be tackled in other ways. 
MINING : 
Mining may be defined as the removal of minerals 
from the earths crust for the welfare and prosperity of 
mankind. Among the bounties of nature, mineral resources 
are foremost valuable treasure to the society marching 
ah,ead on the road of planning to achieve economic develop-
ment and growth. Mineral products are beyond doubt backbone 
of industrialisation. A rational utilisation and adequate 
extraction of mineral resources through well directed 
exploration techniquies and mining is, however^essential 
prerequisite. 
Mining, mineral, money and mankind are intricately 
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lnterwoMl«n in the society today^Without mining, minerals 
are not there, without minerals progress is impossible and 
without progress, iaankind has no meaning. 
As demands for minerals grow, the area of mining 
would expand at a faster rate, threatening increasingly 
larger areas of landscape. 
Mining results in despoliation of land, creates 
ugly scaifts and leaves the area with large lakes, hillocks 
rendering the area useless for any other purpose. 
Now we'll mention some of the impact of mining i 
1, Loss of forests :- Mining directly effect forests 
when located in a wooded area. There is loss of 
timber and fuel resources, useful minor forest 
produce and loss of habitat for wildlife. The vege-
tation has to be cleared and this results in irregular 
exploitation of forests contrary to accepted principles 
of removal of wood equivalent in volume to that of 
increment put on by forests in a year. Mining also 
results in loss of genetic resources, 
2. Loss of agricultural lands i- Mining invariably, if 
forests are absent, affects agricultural lands, 
3. Loss of homes, 
4, Air pollution i- Mining results in serious distur-
bance of soil involving digging, transport and dumping. 
This leads to considerable dust gheration at all 
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levels inspite of the provisions of safeguards. Inhalation 
of the fine dust results in development of pulmonary dis -
eases and the control of dust has to be minimised to a great 
extent if it is possible to totally control it, 
ua. 
5. Noise pollution i- In qu'ries and mines* explosW.es 
are being used in increasingly large quantities. 
The vibrations generated by detonations generate 
noise pollution. It also contributes to the desta -
bilisation of hilltops by opening out Joints, frac-
tures fissures and cracks. In the Mussoorie hills 
on an average three blasts per day per quarry (in 
the eighty odd quarries) have greatly weakened the 
jointed and already breccicated rocks resulting in 
acceleration of incidences of mass movements and 
drying up of spring feeding the streams such as 
kakbare, Derinala, Murry, Dhohighat, Kempty and 
others (Negi 1982)^. 
6, Water pollution i- Mining sometimes destroys water 
sources. The soil is disturbed. In hilly terrain 
the loosened soil is not only washed downhill choking 
water courses or habitations and sitting of tanks, 
reservoirs etc. the wash off soil also result s in 
the raising of river beds and consequent flooding of 
agricultural garden lands and villages. 
9» Joshi, S.C., and Bhattacharya G.^ Hining and Environ-
ment in India. 
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7. unplanned Development t- The development of jhuggis/ 
slums around mining complex is another impact. 
8. Transmission of power t- Power lines riddle the 
country side and mining complexes and sometime in-
volve clearance of forests and trees which procuces 
a dreairy atmosphere. 
9. Blasting :- Quarrying locally and in nearby forest 
areas or excavations of tailing dams causes serious 
disturbance of soil, loss of vegetation and effect 
wildlife if the forest is nearby. 
10. Infrastructural facilities x- The construction of 
roads, establishment of colonies, processing plants, 
crushers, tailing dams cause destruction of vegetation, 
loosen the soil, especially in hill regions leading 
to soil erosion, requiring costly operations like 
stabilisation of slopes and other works. 
11. On quality of life »- The establishment of mining 
industry results in changes in life style of the 
people especially tribals and this results in hitherto 
peaceful inhabitants resorting to fast life especially 
youth affecting their health. 
FORESTS : 
Forests are one of the most striking feature of thfe 
land surface. They vary greatly in composition and density. 
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and stand in marked contrast to meadows and pastures. 
Three objectives guide forest utilisation in an 
ecosystem. Firstly for soil and water conservatidn, secondly 
for the satisfaction of basic needs like fuelwood, fodder* 
food, fertiliser etc, and thirdly for commercial and in -
dustrial requirements. Different objectives are found to 
be dominant in different.phases of socio-economic develop-
ment or change. 
Forests are said to constitute the lungs of a country 
but in case of hills they represent the very soul of the 
people living there. The needs of the hill people are 
inextricably mixed with the local forests. People have to 
depend on forests for their water supply, firewood, timber, 
slates, stones etc. pastures for their cattle, leaves for 
fodder, minor forest produce like bamboos and other forest 
products for their living. Besides, the forests occupying 
the highest elevation are highly significant in controlling 
the fertility of the, agricultural fields situated down 
below in the valleys. If undue damage is caused to the 
forests, it gi>/ees way to soil erosion which ultimately 
affects the fertility of their cultivated fields. 
The greed of the rich and necessity of the poor 
have played havoc with the forests. During the last three 
decad es the so called ecosystem has suffered very heavily 
in as much as about thirty five million hect4ares have 
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been put out of its Natural ecosystem. The clearance of 
such forest area of natural ecosystem has not only led to 
disappearance of forest flora and fauna but it has also 
led to a situation where large part of the precipitation 
which used to go under ground, now go as drainage into 
the river system thUs causing phenomenon of annual floods 
in one part of the country or the other. 
According to a study by world bank published in 
1978 , the forests area in developing countries is being 
consumed at such a fast rate for agricultural settlements 
that it could disappear within sixty years unless some 
fundamental changes occur to alter this trend. 
One of the most dramatic and extensive changes in 
the volume of earth's biomass has been effected by defo-
restation. It has been estimated that something of the 
order of 35% - 40% of the original forest and woodland 
cover has been removed either directly or indirectly. 
Following are some of the effects of deforestation! 
1. The most serious effect of deforestation is change 
in micro-dimatic conditions. 
2. Deforestation has far-reaching implications on the 
hydrological cycle between the almosphere and the 
land and water bodies. 
10. Bal, B. ronmental Conservation and Develop-
ment . p.68. 
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3» It can result in Incresed soil wetness, even satu-
ration and the consequent development of peat, be-
cause in the oxygen deficient condition organic 
decomposition is retarded. 
4, Deforestation and hence the consequent exposure of 
the forest floor to the increased sunlight and higher 
temperature can accelerate the decomposition and 
eventual disappearance of litter and its associated 
nutrients, further the drastic reduction in supply 
of organic matter disturbs the normal nitrogen cycle, 
5, The springs too dry up as a result of deforestation. 
6, Erosion starts as a result of deforestation which 
progressively destroys not only the additional 
acreage brought under the plough, but the old existing 
fields too. Besides, due to non retention of preci-
pitation in the bare, steep and precipitous areas, 
most of the rainfall is drained away as run off with 
the result that springs and rivulets dry up or their 
discharge is reduced consiiderably and thereby down 
below in the valleys where land is suitable foragtC' 
culture the source of irrigation diminishes, which 
ultimately brings dwwn the yield of crops per acre. 
Assuming that the widespread deforestation that has 
takdn place in the last quinquenneum may have reduced the 
forest area by about 1%, we need to increase our forest 
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area by atleast 12X of the total land area^ the 1,52«027 
square miXe* or more o£ forests are needed to reach the 
target. Because forests and the associated plant cover 
such as shrubs, grasses etc. are important from ecological 
point of view as they help to break, the force of heavy 
rain and allow it to percolate gently into the soil where 
it recharges the natural springs acquifers« they prevent 
heavy rain and strong winds from washing away the surface 
soil, thus controlling erosion. 
And last but not the least it can be said that after 
humanising most of the earth* 'man still hankers for the 
wildejcness, for the height of mountains and the sillence 
of primeval forests'. 
RECREATION AND LEISURE t 
Tourism is an industy and it has its economic, social, 
cultural and environmental aspects. If respect nature, no 
problems will arise. Unfortunately the modem humanbeing 
thinks that he is a co - creator along with nature. That 
is the greatest fallacy, and also the reason why he is going 
to destroy himself in thing game. The so-called primitive 
human being had respect for nature. He would take from 
nature only what he required, and to the extent that he 
required it not plunder it greedily. 
On the world scene in 1971 there were one hundred 
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elghty million tourists. In 1980, the figure was two hund-
red eighty six million an increase of million in one decade. 
The mass tourism demands environmental resources in a bi^ 
way. With the problem of mass tourism arlfes the issue of 
protecting and conserving the environmental resources which 
the tourists in their wanton and holiday making moods 
erode, often unintentionally. It is necessary that while 
planning development works due consideration should be 
paid to fragile beauty and natural surrounding of that 
area. No space action should affect the ecological balance 
of that area. Any tourist activity that is permitted has 
to be subservient to and in consonance with the principle 
of conservation of nature and of the genetic and natural 
resources within it. But there have been blatant violations 
of this basic code. 
Use of certain areas by visitors for recreation and 
amenity result in a range of ecological problems. The tou-
rist intentionally or unintentionally create undesirable 
impact t 
1, Tourism has caused irreversible damage to physical 
environment, historic sites, monximents and also to 
wildlife. Many a coastline has been altered. Tourist 
themselves have choked the narrow streets of historic 
cities and over crowded the picturesque country side. 
The fragile ecosystem, particularly of the islands 
and also of the Himalayas has been affected. Pollution 
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and irrevocable damage have been left behind. 
2, Many species which area.part of our cultural her-
itage are starting to get vrxped out. 
3, Traffic due to pedestrians and vehicles alters the 
composition of vegetation. Building of road-ways 
in the mountain system creates disturbances. Camping 
also brings with it certain ill-effects, f^l of these 
factors, thi?n, affect the ecosystem. The vehicles 
a. (gnit carbon dioxide, carbon monoxide, sulphur di-
oxide, hydrocarbons etc. These gases causes tuber -
culosis, lung cancer, asthma, etc. The garbage po -
llutlon in the hill resorts spread many diseases, 
also 
4, The great rush of tourist^destroys the ecosystem. 
The major source of water pollution is the human 
excreta. The refuse gets mingled with local streams, 
lakes, ponds, etc. The water gets polluted and causes 
typhoioL-v dysentry and many other diseases. It needs 
proper attention and proper sewer management. 
5, Trampling of recreational areas causes some ill-
effects to the ecosystems. Vegetation is bruised 
by trampling and most species are either reduced 
in abundance or eleminated. Other effects of tramp-
ling are as follows t 
i. The height of the vegetation and its flowering fre-
quency are reduced. 
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li. Soil is compacted and water-holding capacity is 
reduced due to trampling, 
lil. Tourist trample across restyicted areas in the 
forests disturbing the wildlife and endangering 
their own lives. The killing of birds and animals 
by hunting, even the simple disturbance of birds 
and animals by sustainec^ human presence, create 
varying degrees of damage to the natural environ-
ment and may permanently affect the capacity of that 
environment for sustained recreational use, 
6. Tourism has also affected feeding and breeding 
habits. The killing of smaller animals through 
vehiallar traffic is another very important factor 
to contend with. This merits serious attention be-
cause it effects food chains in the wildlife system. 
Tourism, economic development and environment have 
to go hand in hand and must develop a symbiotic relation-
ship. It should not affect our ecosystem for whatever they 
are worth. They are already under undue stress, and if we 
increase the strain further by adding newer el«nents, the 
situation would be analogous to the goose that laid the 
golden eggs. We may have some benefits for some time, 
but if we want these benefits on a sustainable basis we 
must be careful not to strain the goose so that it dies. 
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AGRICULTURE I 
The terra agriculture in its broadest sense refers 
to all of man's activities related to the cultivation of 
the soil and to those activities that are directly depen-
dent upon the soil, such as the raising of livestock. The 
influence of Nature upon agricultural activities was great 
and has remained so to this day. 
Agriculture must be practised within the constraints 
of ecology. Dr.H.S.Swaminathan has emphasised in strong 
terms the need for keeping environmental issues in mind 
while pursuing the intensification of agriculture and ani-
mal husbandary. 
Agriculture practises leads to various problems t-
1, In-creasing use of agro-chemicals leads to pollution. 
Pollution from agro-chemicals may take place in air, 
water and land. The agricultural run-off which con-
tains residues of fertilisers and pesticides and 
agricultural wastes will continue to mix into sur-
face waters. Although some of the ingredi:en.ts of 
pesticide are biodegraflable, those belonging 
to the chlorinated^ijy drocarbons groups are stable 
and accumulate in soil, 
2. Another aspect of agriculture which causes great 
!!• ibid., p.24. 
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concern Is th« large population o£ domestic animals in 
this country, existing in such larger number that th« 
carrying capacity of the land is overburdended and thus 
a great deal of damage to soil and vegetation cover is 
. This is one of the major contributors to the 
degradation of the environment and to soil erosion. There 
is no doubt that there is an urgent need for a strong 
policy with appropriate guidelines and suitable adminis-
trative machinery to control and regulate the animal 
population, 
3, Agriculture itself has been one of the main causes 
for the destruction of many previously forested 
areas. The demand for food, fodder and raw materials 
has tended to push agriculture into regions and 
areas where according to the principle of scientific 
land use, it would have been much wiser to leave 
them under forest cover or grasslands. 
CHAPTER FOUR 
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ECOLOGICAL BASIS OF ENVIRONMENT MANAGEMENT : 
Since vedlc •times it is known that nature and 
human kind form an inseparabLe part of the life support 
system. This system is made up of five elements namely air, 
water, land, flora and fauna. 
It is the need of the poor, the greed of the rich 
and the careless application of technology that have been 
the main cause of environmental degradation in the world. 
The process of exploitation of the environment is going 
on since time Immemorial and the civilisation, as it grew, 
created complex environment problems. 
The term environment has implications which are 
covered by the whole spectrvun of science and humanities. 
Environmental management therefore, should aim at the pro-
per management of activities within the tolerable cons -
traints imposed by environment itself and with full consi-
derations of ecological factors. Deterioration in the qua-
lity of enviornment has resulted due to unregulated with-
drawal from the resources of environment and the resultant 
manipulation of production and consumption of materials 
and the energy, consequently the release of industrial 
end-products into the envixonment. The rate of utilisation 
affects the rate of depletion of available stocks of these 
natural resources, release of waste water and the quality 
of environment. 
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Preservatlon of natural environment is important 
for two main reasons - as an Insurance to keep the earth 
suitable for human occupancy, and because many observers 
feel that man has an ethical obligation not to abuse the 
environment around him. 
Mankind is now at the cross roads.population is 
growing rapidly every day and to feed, clothe and shelter 
the mounting population, we have to draw on nature's not 
so limitless bank. The dangers are clearly apparent already 
and the precipice is concerted and limited efforts should 
be made now, tommorow may be too late. 
However all is not yet lost, despite the dents and 
damages to the motl^ er earth that have already been inflicted 
with careful envioxmmental management, much can be repaired 
and a lot can be avoided in the future. The striking fea-
ture of the decade is that we have begun to unravel and 
understand the complexity of ecosystem, that our attitude 
to environmental conservation has changed from 'Touch-
me-not* to 'Use - me - wisely'. 
Environment is the resource comprising land and all 
that it contains on the surface and beneath, water and 
the life it supports and air. In order to manage the en-
n. 
vironment in a :rtational marker, it is necessary to assess 
the potential of the environment for providing resources 
for development. This is vital for the contin^i^d •^rpgjffljij^ -^  
*C Ace No. ^ 
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of mankind. 
Environmental management attempts to integrate na-
tural and social system for the benefit of the latter and 
without/detrimenteato the stability of the former. Environ-
mental management is proper, natural and scientific resou-
rce use and management. It therefore call for an interdis-
aplinary approach to the problem resource utilization and 
their ,. recyclingw The central theme of environmental ma-
nagement is thus the reduction or minimization of the im-
pact of human activities on the physical and ecological 
environment. An ecosystem perspective on resource utilisa-
tion would be useful» 
The enviT«>nment is to be managed for the following 
purposes »-
1. Pretection of physical and mental health of the 
people. 
2. Enhancement of economic gain. 
3. Maintenance of the viability and sustainability of 
natural ecological equilibrium, 
Sound environmental management calls for optimal 
allocation of finite resources between different possible 
uses within the constraints set by the life support system. 
Environmental criteria and economic considerations require 
that such allocation should not only be effluent but also 
that the available resources should be simultaneously 
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protected from degradation and scarcity. It won't be out 
of place to mention here that Just as every one cannot be 
a competent manager, likewise, the effective enviornmental 
management has to be based on a scientific and technological 
approach which takes full note of socio-economic parameters 
and compulsions. 
An ever-increasing number of people with aspirations 
for a high quality of life is placing a tremendous stress 
on all that the enviornraent can provide, so much so that 
in parts, the environment has started to give way, Evidence 
of these phenomena can be seen in the spread of desertifi-
cation, soil Maladies, floods and droughts, urban conges -
tion, extinction of or threat to countless species of plant 
and animals that make the ecosystem and the ubiquitous 
pollution of land, uiater and air. And yet, the population 
growth has not been arrested, the demands for food, shelter 
and clothing, energy and other basic needs of society have 
not abated nor has the realisation that environmental re-
sources, even renewable ones, are finite. 
According to B.P.Pal (1982) there is need for rapid 
and intensive development of many kinds to ensure a better 
quality of life for the people. But this has to be done 
without undue damage to the environment so that its capacity 
to support life is not unduly impaired. No thinking person 
will say that there must be no development and that the 
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environment must remain exactly as it is. Butwhat he wished 
was that in planning one should examine the objectives of 
development very clearly and take all possible steps to 
ensure that resources, particularly the non-renewable ones, 
are damaged as little as possible. 
Introduction of environmental element at the concep-
tual stage of a mining project, incorporation of environ -
mental science in educational syllabi/ creation of general 
awareness, formation of practical code, taking up affores-
tation, soil conservation and land reclamation programmes, 
water, dust, smoke and air surveys, measuring noise and 
Jj/ibration levels, introduction of monitoring of the progress 
of remedial aspects, creation of effective information sys-
tems etc. merely indicate a part of over all environmental 
management. 
The cornerstone of environmental management are : 
1, Environmental planning ; 
2. Environmental status Evaluation ; 
3» Environmental Impact Assessment ; 
4. Environmental legislation and Administration. 
Environmental management, as currently projected, 
is a comprehensive, multiple goal strategy for environmentally 
sound resource utilisation for attaining the politically 
desirable socio-economic status for all people, while at 
the same time conserving vital sectors of the environment. 
-81-
The end objective of environmental management Is to achieve 
these environmental goals. 
At the global level/ the UN has established the 
United Nations Environment Progranune (UNEP) which has been 
given a catalytic role to urge appropriate actions to halt 
and reverse environmental degradation in various parts of 
the world. Several countries have also initiated programmes 
for environmental improvement and set up organisational 
structures for dealing with the environmental problems in 
their own countries, the World Conservation strategy laun-
ched world over is based on the theme of development with 
out destruction and the concept of protecting ecosystems 
for providing the base for sustained development. The Govern-
ment of India, which has been sensitive to environmental 
concerns from the begining has set up a department of 
Environment at the centre with the overall responsibilities 
of ensuring environmental protection and conservation. 
Recent experiences from all over the world clearly 
indicate that environmental management as a means to social 
change has to be fully backed by the political system. 
Tronicallvmany conservationist fear that it has taken so 
long to become aware of the need for wise environmental 
management based on the principles of ecology that the 
best we can hope for now is to prevent further disruption 
of natural ecosystems and resource exploitation and environ-
mental pollution. 
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Finally, one should steer clear of two erroneous 
strategies, first, the strategy of development* at all 
cost«s leading to economic destxnaction and second the 
strategy of rejecting development in the name of ecology. 
CHAPT6R FV6. 
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INTRODUCING THE STUDY REGION 
THE DOON VALLEY 
The district of Dehradun is located in the north 
west region of the state of Uttar Pradesh. It is surrounded 
on the north by Uttar Kashi, the east by the twin districts 
of Uttar Kashi and Tehri Garwhal, In the south lies the 
district of Saharanpur and its extreme southern tip touches 
the boundary of the Bijnor district. Seen from Mussoorie 
the country around Dehradun appears to be wellwooded es -
pecially at the southern extremity of the town. Rajpur 
canal (1841-44) is the cause of the verdure which makes 
the area at all times one of the prettiest part of India. 
The name Dehradun is a combination of two words, 
•Dehra and dun'# The former is a corrupt form of 'Dera* 
which signifies a temporary abode or a camp. The term 
•Dun* or 'Doon* means a lowland at the foot of a mountain 
range. As the bulk of the district lies in such a tract, 
the 'dun* part of the name is fully justified. 
According to the Central Statistical Organisation 
the area of the district was 3,088 sq.km. in 1981. The 
district comprises three subdivisions (Chakrata, Dehradun 
and Musoorie) and two tehsils (Dehradun and Chakrata). 
PHYSIOGRAPHY : 
The districts comprises of two distinct subdivisions: 
DISTT. DEHRA DUN 
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1* Th« ntont«ntt« which Includaa the Chakrata tehsll, 
2» Tha sub - montana* which Includaa tha Dehradun 
Tahall* 
MONTANE TRACT : It is roughly oval in shape with 
its major axis lying north and south. It consists o£ a 
succession o£ mountains and gorges and comprises of Jaunsar 
Bawar« the hilly pargana of the district. The most distinct 
feature of this tract is a ridge separating the drainage 
basin of the Tons from that of the Yamuna. The mountains 
are peculiarly rough and precipitous with few villages, 
making cultivation small and tedious. Presence of limestone 
gives it a massy and irregular character. The ravines are 
deep and sudden in their descent. 
SUB - MONTANE TRACT i Herein lies the Dun proper 
which is an open valley bounded by the Siwalik hills in 
the south and the outer scarp of the Himalayas in the 
north. The Dun is an irregular parallelogram in shape 
w.ith its longer axis lying north-west and south-east, and 
its existence as such is due to the presence of the siwalik 
hills as a well marked range extending along the entire 
south-western horder of the Dun, 
DRAINAGE j 
The Dun is apparently a single valley but in reality 
it belongs to two great river systems; those of the Ganga 
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•nd th« Yamuna. Multltuda of torrents pour down from the 
Himalayan hills during the rainy season. They carry with 
them an Immense volume of water, which continuously un -
dermines their containing banks and thus the stream beds 
widens until they cover a very large space. 
The chief rivers of the district are t 
1, c^NGA I The Oenga touches the district at Riahl -
Kesh near which it recieves Chandrabhaga nadi. It 
leaves the district near Hardwar after forming the 
boundary between Dun and Garwhal. 
2, ASAN » The Asan river rises in a clayey dip to the 
west of the Asarori-Dehra road, where it flows in 
a north-west direction and finally plunges into the 
Yamuna, Tons is one of its chief tributaries which 
rises from the hill below Mussoorie. 
3, SU^WA J This river rises in a clyey depression 
near the source of the Asan to the east of the 
Asarori Oehra road. Then it follows a south-east 
path and drains eastern Dun and recieves during its 
course minor streams both from north and south. 
Suswa recieves fiir^ t the waters of Rispana Rao and 
then finally Song. 
4, SONG : This river, which originates in Tehrl Garwhal, 
runs parallel to Dun in a north-west direction and 
then finally unites whith Bindal. During its course 
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It recieves Baldi river, then Suswa and lastly 
Jakhan Rao. The poxrtions of the eastern Dun north 
of these rivers present a network of streams and 
it is often difficult to distinguish the main rivers 
from their tributaries. 
5, YAMUNA : The Yamuna rises from Yamnotri. It enters 
the district about 20 km. due east of Deoband where 
it recieves a small streams called the Riknar Gad, 
Khutnu Gad, Amlawa and western Tons. 
6, TONS : This is the chief affluent of the Yamuna 
in the district. It rises north of the Yamnotri 
peak in the Harki Dun, First it meets Supin and 
later Rupin and from this point the united stream 
is called the Tons. 
MOUNTAINS : Dehradun comprises of the Himalayas 
and the Siwalik ranges. The term 'Himalays* means the range 
covered with eternal snow while the word Siwalik was consi-
dered equivalent to 'Sawalakh' i.e. to say of 1,25,000 peaks. 
1. THE SIWALIKS : They extend along the entire southern 
border of the district, from the Yamuna to the Ganga, 
running parallel to the Himalayas. They consist of 
sharp, towering peaks, nearly perpendicular precipices^ 
and a maze of little valleys. At the extreme south-
east corner of the district where the range is pierced 
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by Oanga It expands into a mountain knot known as 
the Motichur hill. 
A nvunber o£ long and high ridges run out in 
every direction, assuming a direction parallel to 
the main ridge. The Sawalik rang^ is of a recent 
formation and is perhaps the most recently formed 
range of similiar magnitude on the earth. 
2, HIMALAYAS I On the north and north-east the horizon 
is hounded by the Mussoorle range, which opposite 
the town of Dehradun, binds back .and encloses a 
portion of the valley in an immense amphitheatre. 
This range forms here the outer scarp of the Himalayan 
system and culminates in the Landour peak and Top 
Tibba. To the south, a number of minor ridges run 
towards the Dun, 
CLIMATE s The climate of Dehradun is a moist and 
temperate one. The average rainfall is 1^76 mm. The year 
can be divided into four seasons. The period from about 
the middle of November to February is the cold season. 
The hot season which follow*, continues upto about the end 
of June. The monsoon season is from July to about the third 
week of September. The following period, till the middle 
of November, is the post monsoon or transition season. 
The valley, on the whole, is peculiarly free from 
sudden extremes of heat and cold, especially from the heat 
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blastB which scorch th« country lying below Its soutihsm 
boundary* but due to extensive deforestation and extension 
of cultivation In the western portion of the Dun hot winds 
now accompany the advent of the sununer months. These are 
not scorching in their effects but are gradually becommlng 
more marked and prolonged and are doubtless the consequence 
of rapid clearances of forests. These wann winds were un-
known In the region before. From Its close proximity to 
the outer Himalayan range* the region Is also generally 
cool# the cold weather commencing earlier and lasting 
longer than in the plains* There are no special prevailing 
winds* a mild breeze during the warmer months is* bring 
during the day* wafted from the south* which renders* the 
climate at this sultry season tolerable. 
The relative humidity is high during the south-west 
monsoon season* generally execcding 70% on the average. 
The mornings are comparatively more humid than the after 
noon. The driest part of the year is the summer season 
with the relative humidity in the afternoons becommlng less 
than 45%. 
In the Dun* winds in the post monsoon and in the 
mornings in the rest of the year, are variable in direction, 
though northerly to northeasterly winds are sometimes ex-
perienced during post-monsoon and winter mornings. 
-92-
Durlhg the cold season, passing western disturbances 
affect the weather over the district, causing occassional 
thunder - storms which also occur during the summer and 
monsoon seasons* Fog occurs occassionally during the 
cold season. 
SOILS » 
Th« olassifioation o£ soils de££er In two s«per«e« 
tahsils of Dehradun district namely Chakrata and Dehradun. 
In Dehradun, soils can be classified into Kachiana, 
(Kachiana plus and Kachiana), Goind (I and II), Dakar, 
Raunsili and Sankra and in Chakrata Kyari, Ukari and Khil 
types of soil are found. 
Kachiana plus is confined to the town and precincts 
of Dehradun and is utilised for garden cultivation and is 
adequately irregated kachiana is the soil in all plots 
whether large or small where irregation is secure and uti-
lised to the full. Kachiana plus and Kachiana are, however, 
not important soil classes, since they account for only 
2.1 percent of the total cultivated area of the tract . 
•J^ e Goind I and II are the rich and heavily manured soils 
found in Dehradun tahsll, in small plots attached to each 
house. Dakar is good clay and or rich dakar land unirregated 
crops can stand even long breaks in the monsoon. The three 
sub - types of Rausli (I, II and III) are also found in 
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the Dehradun tahsil, and represent a good loan sankra, 
an inferior loan or day of little depth and mixed with 
stones. The area of irregated "^ ankra is not large. In 
circles where the percentage of superior soil is sub -
stantial, the inferior sankra soil is obviously of little 
valve, Unirregated rice is seldom a failure in the Dun 
unless It be grown on sankra land. 
In the chakrata tahsil the soils found are Kyari 
(or irregated), Ukari (or unirregated) and khil which is 
considered to be a good soil» Irregated land is mosily 
found in the valleys where rivers and streams flow. The 
other types of land are found in the hill areas where cul-
tivated is carried on in terraced fields. Cultivation on 
unirregated and unterraced steep hill slopes is called 
khil. The fields are seldom mannured because the land re-
gains its fertility from the ashes of burnt grass and 
shrub. These fields are left fallow to allow grass and 
other vagetation to grow again, to be burnt and utilised 
for mannuring afterwards. Khil does not require any watchor 
attention and once the seeds are sown the cultivator has 
only to wait for harvest, 
Mr. Ross in regard to the natureof the soil said 
•The Dun is with out doubt here and there very fertile 
and has some very fine land, especially in the Eastern 
Dun, but it cannot called a good wheat country, there is 
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somethlng wanting either in the soil or the climate. Where 
there is irregation, there are fine crops, but the wheat 
is never equal to the plains. Where there is no irrrgation, 
it is a perfect matter of chance what the yield is, or 
whether there will be any yield at all. The surface soil 
is as a rule shallow, and below, it there is a grand sub-
soil, this dries off all the moisture frcan the thin upper 
layers very soon, and so spring crop dwindles down to no-
thing'. 
The classification of soils differ in the two tahsils 
of Dehradun and Chakrata. Former consist of fine types 
Kachiana, goind, dakar, raunsili and sankra and in the 
latter are Kyari, ukari and khil. 
NATURAL VEGETATION : 
According to W. G. Moore, 'Natural Vegetation, is 
the vegetation of a region as it exists or has existed be-
fore being modified to a marked extent by nan, e. g, through 
agriculture. 
The study of natural vegetation of Dehradun can be 
made by broadly dividing the area into two main natural 
vegetation region. 
1, Natural vegetation of western part of tahsil Dehradun. 
2. Natural vegetation of Eastern part of tahsil Dehradun. 
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WESTERN PART OF TAHSIL DEHRADUN : 
Th« vegetation can be broadly classified into two 
botanical divisions t 
1, gflJLi rORffSTS I- They occur over the Dun valley up 
to the top of the Siwalik ridges in the south, and 
upto an altitude of about 1,300 metres in the north, 
sal here is generally pure, but towards the top of 
the Siwalik ridges, mixture of miscellaneous species 
increases and, at some places, chir is found mixed 
with sal. The main associates of sal to name a few 
are t asna, haldu, bahera etc. rohini, chamror, 
bhilawa, maidalakari etc. are found between the top 
of the Siwalik ridges and lower parts. Some of the 
common shrubs such as karu, gandela, binku or ban, 
bansa, besinga, bhang, bamboo, malijhan, agla, alal, 
amarbel, kalidudhi are the commonly found climbers 
of this region . 
2,. CONIFEROUS SPECIES I- The only coniferous species 
which is found in the old reserved forests of Dehra-
dun is chir. Few deodar trees are also visible. The 
associates of chir are banj, oak, ayar, burans, 
mehal. The undergrowth consists of silmora, sakina 
and hisalu etc. 
Near the streams in sheltered localities 
there is heavy growth of shrubs like kilmora, dhaula. 
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thor, bhllmor*, kuri ans aatawar. The commonly found 
QX-assss o£ thXm region are t gorla or gorIa# kumarla* 
nakll, bhabar and rlngal. 
EASTERN PART OF TAHSIL DEHRADUN l 
The flora here may be divided into fourteen botanic 
dlcislons X-
1, Moist - Slwallk Sal Forests i- The sal trees growing 
here are of very low quality. 
2, Moist Bhabar Doon Sal Forests i- The forests cover 
an area of 160 sq. km, Sal is the dominant species, 
forming nearly pur stands and Its associates are 
sain and dhauri. The other varieties found are sandan, 
dhaman, rohini, chamror, amaltas, jamun, Machilus, 
sarunda, chameli and gaujand, 
3, West Ganqetic Moist Deciduous Forests :- They re-
present closed forests of medium to good height, 
including number of species such as safed siris, 
bahera, jhingan, khaipat and dhauri, karaunda, vasica 
and Jharberi. 
4, Low Alluvial Savana Woodland Forests :- The tree 
growth is generally poor and scattered consisting 
of ambara, semal, saijana, kharpat, dhauri and slris. 
5, Sub - Montane Hill Valley Forests :- The species 
occurintg are gular, gutel, jamun, tun, safed siris 
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and occassionally semal and khalr. The underwood 
consists of kala a tendu the undergrowth comprising 
cane and ardesia solanacea. 
6, Dry Siwalik Sal Forests i- These forests occur on 
the higher slopes of Siwalik,here it is the pre-
dominant species in the overwood , its main associates 
being sain, bakli, pipal, kachnar and guiral• 
7, Northern Dry Mixed Deciduous Forests j- In the 
plains these forests consists of semal, khair, 
kanju, bahera, amaltas and bel, In the hills the 
comnon species found are bakli, semal Jhingan, 
bahera, khair, rohini, genthi, khinni, mandara, 
chamror, chilla and Harsingar • 
8, Dry Deciduous Scrub Forests :- These forests repre-
sent a degradation stage of the dry decuduous forests. 
The main species of trees found are jhingan, khinni, 
mandana and amaltas. Common shrubs are harssingar, 
karaunda, mainphal, gandhera and bindu. 
9, Khair - sissoo Forests x- These forest occur on 
gravelly alluvium of streams and rivers . Khair 
and sissoo occur mixed but the latter generally 
predominates. The undergrowth consists of basingha 
gandhela and ber, 
10, Sub - tropical Siwalik Chir Forests :- These forests 
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*re mixed with dry mixed deciduous forests and sal 
forests. The pines stand singly or in groups. 
11. t^^ b - Tropical Himalayan Chir Forests t- These 
forests occur in. local and in small patches. 
12. t]t^ malavat> Sub - tropical Scirub Forests i- The tree 
species mosicly occur along moist ravines and mullahs 
tkHek iiai0»i«A.»«i« 0« iPi.«us iif&HisiUif^Ha.£, tauB*Hm, ^mH HHH 
Pyrus pashia. The shrubs usually consist of Indi -
gofera^ Rubus ellipticus, Vibnjm and Euphoribea 
species. 
13. Bani Forests, t- These forests occur almost pur 
forming a somewhat open canopy of sapling and poles 
of coppice growth in Thano forest range. 
14. Himalayan Temperate Secondary Scnib Forests j- They 
represent a degradation stage of banj forests. The 
common shrubs are kilmora, Rubus elliptlcus and sural. 
Now in brief, we'll deal with the natural vegetation 
of Chakrata Tahsll. The vegetation types are briefly dis -
cribed below j-
1. Dry SiwaliX sal forests, 
2. Khair - sissoo forests, 
3. Sub - tropical Transition Broad leavef forests, 
4. Sub - tropical Himalayan Chir (pine) forests, 
5. Riverain Chir forests, 
6. Himalayan Sub - tropical Scrub and Sub - tropical 
tuphorbia scrub. 
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7* Kau (Olea cuspldala) Scrub forests, 
8. Ban oak forests, 
9. Moru oak forests, 
10. Oak scrub forests, 
11. Moist deodar forests, 
12. Western mixed coniferous forests, 
13. Moist temperate deciduous forests, 
14. Himalayan, temperate secondary scrub forests, 
15« Kharsu forests, 
16, West Himalayan upper Oak - tir forests, 
17, Himalayan temperate parkland, 
18, Himalayan temperate pastures, 
19, Cypress forests, 
20, Alder forests, 
21, Low level blue pine forests, 
LAND UTILISATION t 
The district of Dehradun can be divided into three 
main- agricultural divisions t 
1, The Dehra plateou, 
2, The riverian land, 
3, Sub - montane tract. 
The Dehra plateou is the best suited for cultivation 
out of the three. And best quality wheat is grown here. 
Next comes the riverian land where Dehradun's famous Basmati 
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rice is grown. Lastly comes the submontane tract which 
Is dry» stony and unprofitable, yielding rain crops only, 
which are good or bad as the rains are abundant or scanty. 
According to 1970-71 census the area under forest was 167, 
378 hectares. 
TABLE \/ 
GEORAPHICAL 
AREA 
SHOWING LAND USE PATTERN 
70-71 72-73 1981 
308,800 3,088 
(IN HECTARES 
sq. Km.) 
REPORTING 
AREA 
FOREST 
265^725 
167,378 
265,772 
169,600 
315,459 
220,056 
AREA UNDER 
NON - AGRI-
CULTURAL USES 15,854 15,786 1,519 
BARREN AND 
UNCULTURABLE 
LAND 
TOTAL : 
1,490 
17,344 
1,506 
17,292 
(IN HEC.) 
PERMANENT 
PASTURES 
AND OTHER 
GRAZING LAND 39 39 
LAND UNDER MISCE-
LLANEOUS TREE 
CROPS AND GROVES 
NOT INCLUDED IN 
NET AREA SOWN 8,970 6,396 
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CULTURABLE WASTE LAND 1 1 , 9 8 0 1 2 , 0 6 0 
TOT;yL 1 2 0 , 9 8 9 1 8 , 4 9 5 
FALLOW LANDS OTHER 
THAN CURRENT FALLOWS 1,566 1,937 
CURRENT FALLOWS 2,801 3,796 
TOTAL : 4,367 5.733 
NET AREA SOWN 55,647 54,652 
TOTAL CROPED AREA 81,979 79,210 
AREA SOWN MORE THAN 
ONCE 26,332 24,558 
AGRICULTURE »-
Agriculture Is practised In the Dun valley In the 
same fashion as in plains but here harder labour and skill 
is required. Canals and rivers provide abundant facilities 
for irrigation but what this area lacks is manure. 
The hills have very little level ground and hence 
terraced cultivation is done. Cultivation in the hill 
tract of Dehradun tahsil and throughout the Jaunsar Bawar 
is generally is regular and intermittent. Terraced fields 
form the back bone of hill cultivation. The fields very 
in width. On the top of the hill the hills the width is 
considerable and terracing is slight otherwise the width 
of the field is small. These fields are lavishly manured 
i 
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and when water is available and when rains are good, pro-
duction of crop is also good. Small patches of hillsides 
are cleared of shrubs and grasses and then they are cul-
tivated for a year or so and then left fallow. This type 
of cultivation disintegrates the hillsides and causes slips 
and this in turn damage the terraced fields at the foothills. 
In Dehradun crops are grown both in kharif and Rabi 
seasons. The chief crops of kharif are rice, mandua, Jhan-
gora and sonk together with, pulse specially urd and kulath. 
Another important crop is tor (arhar). Cholai, a kharif 
crop, is peculiar to the hills. 
The Rabi crops grown here are barley, wheat and 
mustard. Sugarcane is also grown. 
Among the fruit grown here are mango, guava, peach, 
grape, straw-berry, pear and lemon. 
All kinds of vegetables are grown here, potato 
being the most important. The common vegetables grown 
here are baigan or egg plant, radish, bhindi, carrot and 
various beans, Arvi, pumpkins, gourds, melons are also 
grown here. 
POPULATION : 
The population of Dehradun as per 19th census is 
to be 7,61,668. Table VI reproduces data from population 
censuses taken at regular intervals from 1901. 
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YEAR PERSONS VARIATION % OF VARIATION 
1901 1,77,465 - -
1911 2,04,534 +27,069 +15.25 
1921 2,11,877 + 7,343 + 3.59 
1931 2,29,850 +17,973 + 8.48 
1941 2,65,786 +35,936 +15.63 
^^51 3,61,689 +95,903 +36.08 
1961 4,29,014 +67,325 +18.61 
^^ '^ ^ 5,77,306 +1,48,292 +34.57 
I98i 7,61,668 +1,84,362 +31.93 
•PRINCIPAL COMMITNTTTFS ,- of the total population 
of the district, g C ^ percent were Hindus (19-51 census), 
second m hlcrarachy are Muslims who constitute 63 5^5 
persons and are a s.'/pf the total population of the district. 
The number of other communities was 0 55X, . Jains 
Buddhist o 50 /„ m and Christians ,.,o^^1J the year 1981. 
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G L O S S A R Y 
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Agla 
Alal 
Amaltas 
Amarbel 
Asna 
Ayar 
Bahera 
Bakll 
Bamboo 
Ban 
Bansa 
Beslnga 
Bhabar 
Bhang 
Bhilawa 
Bhllmora 
Blndu 
Burans 
Cham ell 
Chamror 
Chilla 
Dhaman 
Dhaula 
Acacia pennata 
Cascal plniadecap etala 
Cassia £istula 
Cayratia carmosa 
Ternunalia tomentosa 
Pierls oualifolia 
Ternunalia to belerica 
Anogeis - sus - latifolia 
Dendrocalamus strictus 
Glycosmis pentaphylla 
Adhatoda vasika 
Eulaliopris binata 
Cannakis sativa 
Semecarpus anacardiiiin 
Rumex hastatus 
Heleti rookia 
Rhododendronar boreum 
Tasmix - un arborascens 
Ehrctia lacvis 
Casearia tomentosa 
Grewia clastica 
Woodfordia floribunda 
mXO*t>» 
Ohaurl 
Gandela 
Goria 
Gulral 
Gular 
Haldu 
Harsingar 
Hlsala 
Jhingan 
Kachnar 
Kalidudhi 
Karaunda 
Karu 
Kharpat 
Khinni 
Kilmora 
Kumar!a 
Kuri 
Maldalakarl 
MaiJ an 
Mehal 
Nakli bhabar 
Plpal 
Ringal 
Rohini 
Lagenst reeniia parviflora 
Murraya keonigu 
Chrysopogon contratus 
Bauhlnia spp, 
Ficus ghomerata 
Adlna cordifoiia 
Nyctanthes anbortristls 
Rubus elllplicus 
Lannea grandls 
Banhlne - avari - egata 
Ichmocarpus frutescens 
Carrlsa opaca 
Cleradendorn infortunatum 
Garuga pinnata 
Sapulm Inslgne 
Berberis aslatlca 
Hcteropogon contortus 
Lantana camera 
Lltsca chinesis 
Banhinia vahili 
Pyrus pasha 
Ereophorura coinosum 
Buchananla lanzan 
Arxindinarea fuleata 
Mailotus philiiplnensis 
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Saln 
Saklna 
Sal 
Sande 
Satawar 
Sernal 
Suru 
Thor 
Tun 
Vasica 
Indlgofera pulchella 
Shorea robusta 
Grcura elastica 
Asparagus raiemosus 
Salmatia malabarica 
Euphorbia rouleana 
Euphorbia ronyhana 
Cedrela toona 
Adhatoda vasica 
-109-
B I B L I O G R A P H Y 
*********************** 
Books 
A r v i l l , R. (1967) 
Hal, B.P, (1982) 
Brian, J . L , e t a l , 
(1977) 
Cuniff.Pf(1977) 
Dasmann, Rr£. et al 
(1979) 
Dawson, J.A. et al 
(1973) 
English, P.W. et al 
(1972) 
Man and Environment,Richard Clay 
(Chaucer Press) Limited, Great 
Environmental Conservation and 
Development, NatraJ Publishers, 
Dehradun. 
Contemporary Urban Ecology, 
Macmillan Publishers, U.S.A. 
Environmental Noise Pollution, 
John Wiley and Sons, INC, Canada. 
Ecological Principles for economic 
development, unwin Brothers Limited 
Great Britian. 
Evaluating the Human Environment 
Essays in Applied Geography, Ed-
ward Arold (Publishers) Limited, 
London. 
Man, Space and Environment . Con-
cepts in Contemporary Human Geog-
raphy, Oxford University Press, 
Toronto. 
-110-
Fedoseyev, P. et al 
(ed) (1982) 
Herbert, D.T. et al 
(ed) (1978) 
Joshi, S.C. et al 
(ed) (1988) 
Katyal, T. et al 
(1989) 
Kumar, D.H. (1977) 
Khoshoo, T.N. (1980) 
Kumar, D.R. (1981) 
Kumar, R. (ed)(1987) 
Marsh, G.P. (1974) 
Maurya, S.D. (1989) 
Social Problems Of Man's Environ-
ment t where we live and work. 
Progress Publishers, Moscow, 
Geography and the Urban Environ-
ment » Progress in Research and 
Applications, Thomson Press Limited, 
Delhi. 
Mining and Environment in India t 
H.R.G. Publication Series, Nainital. 
Environmental Pollution, J.R. Printers, 
Delhi. 
Modern Concept of Ecology , 
Environmental Concern and Strategies. 
Modern Concept of Ecology, 
Environmental Pollution and Health 
Hazg^ rds in India, Efficient offset 
Printers, Delhi. 
Man and Nature, The Belknap Press 
of Howard University Press, Cambridge, 
Urbanisation and Environmental 
Problems, Chugh Publication, 
Allahabad. 
-111-
Mc Queen, G.E. et al 
(1973) 
Park, C.C. (1978) 
Sapru/ R.K. 
Simmons, I.G. (1974) 
Singh, O.P. (1983) 
Singh, R.B. (1988) 
Singh, T.V, et al 
(1983) 
Thomas, W.L. (1956) 
Ttvy Jjetal (1981) 
Tiwari, K.N. (1983) 
The Ecology Controversy, Green 
Haven Press, Anoka, Minnesota. 
Ecology and Environmental Manage-
ment. A Qgographical Prespective 
Butterworths, London. 
Environmental Management in India. 
The Ecology of Natural Resources, 
Butter and Tanner Limited, Great 
Britian, 
The Himalaya Nature, Man and 
Culture, Gupta, N.L. Delhi, 
Studies in Environment and Deve-
lopment, Common Wealth Publishers, 
N.Delhi. 
Studies in Economic development 
Himalayas Mountains and Men. 
Man's Role in Changing the face 
of the Earth, The University of 
Chicago Press, Chicago. 
Human Impact on the Ecosystem 
Longman Inc, New York. 
Social Forestry in India, Natraj 
Publishers, Dehradun. 
- 1 1 2 -
J o u r n a l 
Basu« B. (1986) 
B e r t a l a n f f y , L.V, 
Chlsholm, M. (1967) 
F a s h e r , L, 
Kiirnar, O.M, e t a l 
(1987) 
Kuinar« O.M. e t a l 
(1984) 
Environment P r o t e c t i o n a many 
' f a c e t e d problem, YOJNA, V o l . 3 0 , 
pp 4 - 1 0 . 
*"• £ > ** 
An outline of General System Theory, 
British Journal of the Philosphy 
of Science, Vol.1, pp 134-165. 
General system theory and Geogra-
tf 
phy. Transaction Institute of 
British geographer, Vol.42, pp.45-52, 
The Ecological Orientation of the 
forest Economy, Natural Resources 
and Development, Vol.28, pp.71-100. 
Study of the Soils of East Doon 
•> 
Valley Forests, Indian Journal of 
Forestry, Vol.10,pp.142-147. 
<«. 
Phytosociology and standing crop 
biomass of five different forest 
types of Eastern Dehradun forest 
Division, The Indian Forester, 
Vol.110. 
cc 
Maharaj, V.N. (1986) This Bogey of Environment Protec-
tion, YOJNA,Vol.30, pp. 11-;13 
-113-
Sahu, K.C. (1986) 
Samra, J.S. et al 
(1985) 
•e 
Slnghal, R.N. et al 
(1986) 
Slnghal, R.M. et al 
(1988) 
Soni, P. et al 
(1984) 
Neotechnology for Protecting En-
vironment, YOJNA, Vol.30, pp.8-11 
«.«-
Soil Characteristics and quality 
of sal (Shorea ttobusta) in West 
Dehradun Forest Division of U.P./ 
The Indian Forests, Vol.3, 
Study of the soils of Dehradun 
*^ orests in relation to vegetation 
type. Journal of Indian Society 
of Soil Sciences, Vol.34, pp.350-56, 
Study of the soil of Dun valley 
^'orests. Journal of Indian Society 
of Soil Sciences, Vol.33, pp.627-34, 
Soil Biosequences of a forest land 
of Dun Valley with reference to 
its vegetation, Indian Forests, 
Vol.108. 
Ccnmiunity Structure and biomass 
production in a Northern Tropical 
Dry Mixed Deciduous forest of east 
Dehradun Division, The Indian 
Forester, Vol.110. 
-114-
Stoddart, R.D. (1970) Our Environment, Area, Vol,l» 
pp. 1-4, 
Reports t 
Atkinson, E.T, (1981) The Himalayan Gazetteer, Vol.3, 
Part I, Cosmo Publications, Delhi. 
Varun, D.P. (1979) Uttar Pradesh District Gazetteers 
(Dehradun), Published by the Govern-
ment of the U.P, and Photo-Litho 
Press, Roorkee. 
The State of India's Environment. 
The Second Citizen's Report 
1984-85. 
The Times of India Directory and 
Yearbook 1984. 
************ 
********** 
